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Bacteriophage Typing in Investigations of 
Staphylococcal Food-Poisoning Outbreaks 


M. SAINT-MARTIN, M.D.,! G. CHAREST, M.D., M.P.H.,? 
and J. M. DESRANLEAU, L.S.Ch.’ 


TAPHYLOCOCCAL food-poisoning is at present the most common form 

of food poisoning. Long ascribed to chemical causes, the clinical syndrome of 
this ailment dates back for centuries; it is described in numerous early medical 
reports!-* of typical outbreaks. Between 1880 and 1885, Pasteur’s and Rosen- 
bach’s discovery of staphylococci permitted repeated findings of these organisms 
in suspected foods. 

Denys in 18945 and Owen in 1906° were the first to ascribe a definite 
etiologic role to pyogenic staphylococci. In 1914, Barber’s’ classical work gave 
us the first experimental demonstration of this syndrome by feeding human 
volunteers with milk inoculated with staphylococci. Sixteen years later, Dack 
and his associates* rediscovered the role of the staphylococcus in food-poisoning. 
They demonstrated that the illness was caused by a preformed toxin, an “entero- 
toxin,” when they fed human volunteers with sterile staphylococcus filtrates and 
obtained a typical gastroenteritis. Further progress was effected when Jordan 
and McBroom? used the rhesus monkey, and Dolman and his co-workers!® the 
cat, as test animals. 

Various factors were responsible for the long delay which retarded our 
understanding of the mechanism of staphylococcal food-poisoning outbreaks. 
Among these factors, we may mention the false assumption that Salmonella or 
their products were the cause of the majority of such outbreaks, the ubiquity 
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of the staphylococcus, and the lack of a common laboratory animal in which the 
illness could be reproduced. 

In recent years, differentiation of staphylococcus bacteriophage types by 
Fisk,!! and Wilson and Atkinson,!? has contributed much to our knowledge of 
the epidemiology of staphylococcal contaminations and infections. These phages 
have been very successfully used for the identification of strains isolated from 
incriminated foodstuffs and for the detection of similar strains in food-handlers. 
This means of correlating phage-susceptible strains frequently aids health officers 
in locating the source of food-poisoning outbreaks and in preventing their re- 
currence from the same source. 


METHODS 


The laboratory procedures employed by the Qucbec Ministry of Health in 
the investigation of suspected food-poisoning may be briefly described as follows: 


Bacteriological Examinations 


A Gram stain is made of the liquid portion of the foodstuff. If in the solid 
form, the food is ground aseptically in a mortar with sand or fritted glass, and 
a portion of the resulting fluid is similarly stained by the Gram method as 
modified by Hucker.!’ A drop of this material is streaked in succession on two 
5 per cent sheep blood agar plates. If the foodstuff is grossly contaminated, one 
drop is streaked on a selective hypertonic medium such as the Chapman-Stone 
medium.!* The plates are incubated for 24 hours at 37°C. and examined for 
growth. Predominating colonies are carefully inspected and Gram preparations 
made to verify whether they are staphylococci. Special attention is given to 
hemolytic colonies on blood agar plates and pigmented colonies on Chapman- 
Stone medium after a further 24 hours’ incubation at room temperature. 

Isolated colonies are then transferred to Pai’s egg medium slants.!5 Besides 
permitting isolation of pure culture strains, this medium favors production of 
pigmentation. All pure staphylococcus cultures are tested for coagulase activity 
with dehydrated human plasma following the procedures outlined in the Difco 
Manual.!© Any degree of clotting obtained after 3 hours’ incubation in a 37°C. 
water-bath is considered a positive coagulase result. 

Material from the food-handler’s throat, nose and skin sepsis is similarly 
examined except that Chapman-Stone medium is not used. When enterotoxin 
tests are made, the suspected strains are cultured according to Dolman’s method. 
Resulting filtrates are deprived of their alpha and beta hemolysins by boiling 
in a water-bath for 30 minutes. Kittens are inoculated intraperitoneally and adult 
cats by the intravenous route. An enterotoxin-positive result is evidenced by 
lassitude and weakness, followed by paroxysms of vomiting associated with 
diarrhoea occurring 30 minutes to 3 hours after the injection. 


Phage-T yping Procedures 
All coagulase-positive strains, whether isolated from foodstuffs or food- 


handlers, are phage-typed by means of our 21 staphylococcal phage preparations. 
We are indebted to Dr..V. D. Allison, Central Public Health Laboratory, 
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London, England, who kindly supplied these bacteriophages and their homo- 
logous strains. The propagation and titration procedures employed follow quite 
closely Allison’s methods.!?7 Two important modifications have been intro- 
duced: the use of glycerol as a preservative of the phages, thus eliminating the 
need of filtration through gradocol membranes or Seitz filters, processes tending 
to lower the phage concentration because of excessive absorption; and the 
inoculation of cultures on agar by spreading the drop over an area approximately 
15 mm. in diameter, following Craigie’s!* method for phage-typing of S. typhosa, 
instead of inoculating the whole plate surface with the culture. With these 
modifications, it has been possible to keep our phages viable and to recuperate 
some particularly fragile preparations. 

Briefly, the phages are propagated on nutrient agar plates inoculated with 
their sensitive staphylococcus strains. Lysis areas are cut out and suspended in 
5 ml. of 30 per cent glycerol-tryptose broth. After being kept in the refrigerator 
for a few weeks, the phage suspension is diluted to determine the critical test 
concentration. This C.T.C. is the last tenfold dilution giving confluent lysis with 
homologous strains. Each phage at its C.T.C. is then tested on all type strains, 
in order to set up a comparative table of lytic reactions between phages and type 
strains. 

Field staphylococcus cultures are inoculated in 5 ml. of peptone broth, 
incubated 18 hours at 37°C. and spread on as many circular areas as there are 
phage suspensions. One drop (0.02 ml.) of each phage preparation is spotted on 
the culture. Plates are incubated 6 hours at 37°C. and left at room temperature 
overnight. The next day, lytic reactions obtained are compared with those given 
by type strains. This permits the classification of the cultures in most instances. 
Our final results are expressed according to Allison’s nomenclature. 


Interpretation of Results 


In Salmonella food-poisoning, the isolation of a member of this group is 
highly significant. However, the finding of staphylococci in suspected food must 
be evaluated with extreme caution before assigning them a definite etiological 
role. Correct interpretation of results requires adequate epidemiological evidence 
such as the characteristic short incubation period, symptoms of gastroenteritis, 
number of persons ill compared to the total number exposed, the rate of recovery, 
etc. Foods consumed that are most likely to be implicated in food-poisoning 
should be chosen and sent to the laboratory without delay, in a refrigerated 
state if possible. 

The finding of numerous Gram-positive cocci on direct examination and, 
especially, numerous colonies of staphylococci on direct plating, raises the 
question of the possible causative role of these organisms. Being ubiquitous, their 
presence in food does not, by itself, constitute definite proof of their implication 
as incitants. 

More definite circumstantial evidence may be obtained by the isolation of 
yellow, hemolytic, coagulase-positive micrococci, generally considered potentially 
pathogenic organisms. Important epidemiological evidence is gained when strains 
of the same bacteriophage-type are isolated from the foodstuff and the food- 
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handler. Additional evidence may also be obtained by the use of Dolman’s kitten 


test which, if positive, indicates that the suspected staphylococci possess the 
power of producing enterotoxin. 


REPORTS OF OUTBREAKS 
Outbreak A 


About three years ago, an outbreak of food-poisoning occurred in Mo»treal. 
An inquiry traced its source to the evening meal in restaurants beionging to 
the same company. Forty customers reported ill; twenty of them received 
treatment from their own doctors and four had to be hospitalized. The incubation 
period was 2 to 4 hours. The symptoms included weakness, nausea, vomiting 
and diarrhoea. The company tried to learn from chemists the cause of this 
poisoning and it was only three days after the first illness that the incriminated 
food, a strawberry custard pie, was submitted for bacteriological examination. 
These pies had been prepared in a central kitchen, kept refrigerated until 
delivered to restaurants and then left at room temperature until served. The crust 
and fresh strawberries were examined separately and found free from staphy- 
lococci. The custard, however, was contaminated with numerous aureus staphy- 
lococci, type 6, possessing the power to produce enterotoxin, as least as indicated 
by the kitten test. 

In order to locate the source of contamination, 21 kitchen employees were 
examined and, since no skin lesions were observed, swabs from nose and throat 
were examined. Seven harboured S. aureus in the nose and 3, in the throat. 
Phage typing of these strains indicated that only two persons harboured type 
6 staphylococci, the same type as that found in the custard. One of these was 
subsequently treated and continued to work at the same place; the other, after 
many cultures showed him to remain a persistent carrier of the same type of 


staphylococcus, was dismissed. The company discontinued making custard pies 
during the warm weather. 


Outbreak B 


The second outbreak, in 1949, was in reality a double intoxication, since 
the same food-handler was responsible for two identical outbreaks within less 
than three weeks in the same cafeteria. The first occurred one day during the 
noon hour. Sixteen people were reported ill and six had to be hospitalized. The 
symptoms appearing 2 to 3 hours after the meal were practically the same among 
all those affected, but varied in intensity : nausea, followed by vomiting, intestinal 
cramps, profuse diarrhoea, pallor, perspiration and weakness. 

The questionnaire revealed that two items of food eaten by all the victims 
were a potato salad and ham. These two foods, when examined, were found to 
be heavily contaminated with S. aureus, type 42 D, enterotoxin-positive. An 
inspection of the staff showed that one of the cooks, who had prepared these 
food items, was suffering from an infected burn on the left hand near the thumb. 
Secretions from this skin infection revealed the presence of a staphylococcus 
strain, type 42 D. Examinations of the nose and throat of 19 food handlers showed 
that 5 were carriers of numerous aureus staphylococci, but phage typing demon- 
strated that only one harboured (in his throat) organisms of type 42 D. The 
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cook involved also carried S. aureus in his nose and throat, but of type 6, a 
type different from that found in the burn. After this cook was forbidden to 
work, he was treated for two weeks and then returned to work. 

A few days later, a second incident of the same kind occurred. Twelve 
persons were ill and among them were two who had been poisoned in the 
previous outbreak. This fact shows that a first ingestion of enterotoxin may 
not afford complete protection against a second ingestion. The inquiry revealed 
that the above-mentioned cook was suffering from chronic eczema of the hands 
which migiit, therefore, have been readily infected. The food incriminated was 
cold salmon salad served at the evening meal. The cook was dismissed and his 
health card withdrawn. Keeping the food exposed under glass counters for a 
few hours at the temperature of the cafeteria apparently provided conditions 


favourable to the production of the toxin. Instructions were given to hold the 
food in refrigerators until served. 


Outbreak C 


This third outbreak, which also occurred in 1949, was traced to the con- 
sumption of Boston pie (custard cake covered with chocolate). It claimed 
28 victims: 23 patrons of 2 canteens and 5 members of two families. The 
symptoms, appearing 2 to 3 hours after the pie was eaten, were: stomach and 
intestinal cramps, sweating, nausea, vomiting and diarrhoea. Four, who became 
unconscious for several minutes, were hospitalized. The next day, five samples 
of the pie taken at the two canteens and from one family were submitted for 
examination and found to contain numerous staphylococci of type 6. 

The investigation revealed that these pies were made daily by a Montreal 
pastry shop, and sold to several pedlars. They were not cut before leaving the 
shop, but were packed in cardboard boxes without refrigeration. The pies were 
made in the afternoon and distributed to the pedlars the same night and some- 
times the next day. 

The 33 pastry-shop employees were immediately examined. One person 
was found to have a healing infected burn on the right hand which was teeming 
with S. aureus, type 6. This person, a cook, was layering the custard with his 
hands, an ideal procedure for contaminating the food with enterotoxin-forming 
organisms. Ten employees were found to be carrying S. aureus, seven in the nose, 
two in the throat, and one both nose and throat. The cook with the infected 
burn was sent to his doctor for treatment and two type 6 carriers became 
negative after some time. The pastry shop discontinued making these custard pies. 


Outbreak D 


Last year, fifty persons who the day before had purchased strawberry pies 
and chocolate pies, containing custard, were victims of a serious outbreak. The 
symptoms, occurring 1 to 2 hours after eating, were fever, sweating, nausea, 
vomiting, gastric and intestinal cramps, muscular cramps in 2 persons, profuse 
diarrhoea, and bloody faeces in 2 instances. Twin sisters aged 3 years were 
particularly affected and were hospitalized for two weeks. Six other persons 
were also sent to hospital. 
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This pastry had been sold in several pastry shops belonging to the same 
company. The trucks used for distribution were not refrigerated. Of six pastry 
shops, only two had adequate refrigeration facilities; and of four others, only 
50 per cent of perishable food could be kept at a suitable temperature. 

The examination of the suspected food showed the presence of numerous 
type 6 staphylococci. Medical inspection of the personnel indicated two suspects : 
a young girl with a slightly infected cut on her right thumb and a cook suffering 
from dermatitis of both hands. They were advised to report to the laboratory. 
Nose and throat swabs were also taken from 32 employees of this establishment. 
By carefully examining the young girl, it was noticed that in addition to the 
infected thumb, she had an infection under a finger-nail. However, staphylococci 
isolated from this source were untypable; only the culture from the infected cut 
showed the presence of S. aureus, type 6. The second employee, suffering from 
dermatitis of both hands, was also infected with S. aureus, type 6. It was hard 
to determine which was responsible, the young girl or the cook, because both 
had prepared the incriminated pastry. Instead of using spatulas for spreading 
the frosting over the cakes, they were using their bare hands. Both were in- 
structed to be treated and not to handle foods containing custards. 


DISCUSSION 


The problem of distinguishing enterotoxigenic from non-enterotoxigenic 
staphylococci is still unsolved. No available biochemical, agglutination or phage- 
typing test furnishes satisfactory criteria for their differentiation. Increasing 
evidence, however, is accumulating that most if not all outbreaks are caused by 
pathogenic, coagulase-positive, pigmented and haemolytic staphylococci. 

Comparing the enterotoxin and alpha haemolysin produced by a number 
of known enterotoxigenic strains, Surgalla and Hite!® found that all these strains 
produced alpha lysin. Hussemann and Tanner?° reported the coagulase reaction 
to be a promising test for aid in the differentiation of food-poisoning strains. 
They found that 27 of 28 implicated strains were coagulase-positive, whereas 
only one of 40 isolated from normal foods was coagulase-positive. Evans and 
Niven,?! studying 22 enterotoxigenic strains, as evidenced by positive tests on 
rhesus monkeys, found that all were coagulase-positive and possessed an orange 
or cream pigment. The same group of workers,?? while testing 24 coagulase- 
negative strains in monkeys, could not discover a single enterotoxigenic strain. 
Furthermore, Allison’s phage-typing method is applicable only to coagulase- 
positive staphylococci, for his phage preparations lyse only such strains. 

These studies show the close relationship between pyogenic and entertoxi- 
genic staphylococci. 

Another difficulty in the way of differentiating the staphylococci is the fact 
that what is called “enterotoxin” is a substance of unknown chemical composition 
which appears to be a function of growth of staphylococci in a special environ- 
ment. No satisfactory test has been developed for its direct detection in food. 
Since a small amount is usually formed, only the more susceptible consumers of 
it are affected. Thus, the best method of demonstrating its presence, the feeding 
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of human volunteers being impracticable, requires the use of monkeys, and 
these, when available, vary in their susceptibility to the toxin. 

Dolman’s kitten test is perhaps the most practical laboratory test for detect- 
ing the presence of enterotoxin. For a number of years one of us (M.S.-M.) 
has used this test with varying results. Since cats are often resistant, we believe 
that positive results only are significant.25 In outbreaks where the epidemi- 
ological and bacteriological evidence incriminates the staphylococcus as the 
incitant, negative kitten tests necessitate elaborate explanations which are satis- 
factory neither to the bacteriologist nor to the health officer. With the advent of 
the phage-typing method, this animal test has been omitted from our investiga- 
tions. It is hoped, however, that a new bench test will be developed permitting 
the direct detection of this toxin in food; this would constitute an ideal and 
conclusive test. 

In the last three years, we have investigated 15 outbreaks caused by entero- 
toxigenic staphylococci. In 10 instances, strains isolated were lysed by our 
phage preparations. The distribution in types was as follows: 6 of type 6, 2 of 
type 42 D, 1 of type 47 and 1 of type 31. These results agree with Allison’s** 
findings in 47 outbreaks which occurred in England, the United States, Canada 
and Egypt. Phage-typing results there were as follows: 30 strains or 64 per 
cent of type 6; 8 or 17 per cent of type 42 D; and 6 or 13 per cent of other 
phage-types. Without suggesting that all staphylococci of type 6 are entero- 
toxigenic, it may be safely stated that these organisms are a common cause of 
food-poisoning outbreaks. 

In our investigations we have been able to type 66 per cent of incriminated 
strains, leaving a residuum of 34 per cent of so-called “untypable” strains. This 
experience, as well as that of Allison, indicates a great need of other phages 
that may permit a reduction in the number of these “untypable” strains. 

Numerous reports suggest that the human nose is the commonest reservoir 
of pathogenic staphylococci. From this localisation, the germs can contaminate 
the foods directly, or by digital contact or by infected lesions. Such contamination 
may occur even when the nasal mucosa appears to be clinically healthy. Phage- 
typing of strains has repeatedly shown the similarity between staphylococci 
isolated from a carrier’s nose and those from a suspected foodstuff. These indica- 
tions are important not only to hygienists but also to physicians encountering 
staphylococcal infections such as furunculosis, cellulitis, pemphigus, neonatorum, 
sycosis, etc. We believe that this problem of prevention of contamination of food- 
stuffs by staphylococcus carriers needs to be carefully investigated by all those 
interested in the therapeutic and prophylactic aspects of staphylococcal contamina- 
tions and infections. 


SUMMARY AND CONCLUSION 


Staphylococcal food-poisoning is the most common form of food poisoning. 
No single laboratory test is capable of determining its diagnosis. However, clinical 
and epidemiological data typical of the illness, and the finding of numerous 
pathogenic staphylococci contained in the foodstuffs and harboured by food- 
handlers, constitute strong circumstantial evidence in favor of a diagnosis of 
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staphylococcal poisoning. The use of staphylococcal bacteriophages often permits 
suggestive correlation of phage-susceptible strains isolated from foods and from 
food-handlers, and aids health officers in locating the sources of outbreaks and 
in preventing their recurrence. 

Four outbreaks, affecting 146 persons, are described. In three of these, 
caused by contaminated pastry containing custard, a type 6 staphylococcus was 
isolated. The fourth resulted from eating ham and potato salad from 
which a staphylococcus of type 42 D was isolated. In each instance, examination 
of food-handlers resulted in the isolation of S. aureus of the same type as the 
one found in the incriminated food. 

It is our opinion that any food containing pathogenic staphylococci should 
be considered dangerous for human consumption. Unless refrigeration is ade- 
quate, it is risky to prepare custard foods during summer months, because they 
appear to constitute a particularly favourable culture medium for staphylococci. 
As regards food-handlers, any skin lesion, however slight, should be considered 
a danger in the direct handling of food. Since it is very difficult to set up effective 
control over nose and throat carriers, basic preventive measures such as clean 
food prepared by clean, healthy persons using clean utensils, avoidance of manual 
handling of food after cooking or processing, and preservation of food in the 
refrigerator seem to be the best means to prevent the occurrence of food-poisoning 
outbreaks. 
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Cancer Mortality Trends Versus Clinical 
Claims of Cure 


N. E. McKINNON, M.B. 
Department of Epidemiology and Biometrics 
School of Hygiene, University of Toronto 


a inadequacy of current criteria for the diagnosis of “early”* or “stage I’’* 

cancer, with the diagnosis thereby of many non-lethal lesions as cancer and 
resultant fallacy in claims of cure, has been pointed out in relation to the lack 
of any appreciable or certain reduction in breast cancer mortality or total cancer 
mortality in the past twenty to twenty-five years. From the lack of decline in 
that mortality in spite of earlier treatment, and in accord with evidence from the 
pathological, clinical and research fields, it was postulated that, in cancer that 
kills through remote metastases, such blood-borne spread occurs too early to be 
greatly interfered with by even early cure of the primary lesion, and that, in what 
is called cancer, the final outcome depends much more on the biological character, 
the metastatic propensity, of the tumour than on the time or type of treat- 
ment! 2» 3. 4+, Through the kindness of pathologists, clinicians and others well 
acquainted with the subject, further pointed record of the inadequacy of diag- 
nostic criteria, of the early spread of metastases, and of the fallacy in high claims 
of cure of cancer in its general connotation has come to notice. It is the purpose 
of this note to indicate selected points of that record. 

William Boyd, Professor of Pathology and Bacteriology, University of 
Toronto, says, in his Text Book of Pathology’ (page 249), “It is easy to 
divide tumors into two great classes: the one innocent, simple or benign, the 
other malignant .... But... . difficulty is experienced when the typical center 
of the group is left and the indefinite margins are approached.” (The “in- 
definite margins” are approached surely and to a varying degree in the lesions 
variously classified as “early” (in the sense of degree of malignant differenti- 
ation or manifestation) and “stage I” and “in situ” cancer—the types of 


*As indicated previously!, “early” is used sometimes in its ordinary chronological sense 
indicating duration, and sometimes as loosely descriptive of the developmental state of a 
lesion, the degree of malignant differentiation or manifestation. In both senses, though 
particularly in the latter, the assessment of “earliness” varies with the capacity, experience, 
diligence, etc., of the examiners—clinicians and pathologists and their more numerous and 
perhaps less settled assistants. As shown by the data of the Ontario clinics, “early,” in the 
chronological sense, is not synonymous with “stage I” (53 per cent of breast cancers in the 
Ontario clinics, 1947, stated to be within the first 3 months of appearance were classified as 
other than “stage I”). And “stage I” does not necessarily indicate a tumour of short duration 
(of breast cancers classified as “stage I,” in the same clinics, 55 per cent were over 3 
months’ stated duration and 7 per cent over 2 years’). The proportions classified as “stage 
I,” even by applying the same criteria, must vary greatly with the examiners and their 
assistants; and the figures for both “early” and for “stage I” cancer must lack close com- 
parability from clinic to clinic or from time to time in the same clinic. Staging, largely 
indicative of type rather than of time, should not be confused with duration classification. 
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“cancer” for which high claims of cure are made.) “A tumor,” he says (page 
254), “may show any degree of malignancy. It is easy to make a microscopic 
diagnosis of a highly malignant tumor, but to tell if a tumor of low malignancy 
is really malignant may be very difficult, a fact which the clinician must bear 
in mind.” ‘The recognition,” (page 314) “especially the microspopic recog- 
nition, of malignancy may be very easy, but it may be exceedingly difficult, and 
the best pathologists will be found to differ in their diagnosis of individual 
specimens.” “‘Moreover,” (page 254) “the degree of malignancy has an all- 
important bearing on the prognosis and on the prospect of successful treat- 
ment.” “The grading of tumors,” (page 304) “according to degree of malig- 
nancy is most easily done in the epidermoid carcinomas,....In Grade l.... 
The prognosis is excellent if the tumor is accessible and can be removed. In 
Grade 4... . The prognosis is bad or hopeless with surgical treatment, how- 
ever early, because dissemination is widespread; radiation holds out much 
greater hope.” “Finally,” (page 254) “microscopic grading must not take the 
place of careful clinical judgment, for the latter may offer a better chance of 
arriving at a correct prognosis. The clinician must not take grading too seri- 
ously, but must consider the age of the patient, the extent of the disease, its 
duration, its rate of growth, and most important of all, involvement of lymph 
nodes. He is apt to think that the chief value of grading is an aid to prognosis. 
This is not the case, for it may be quite deceptive. The histological character 
of the lesion does not necessarily parallel the biological tendency which we 
designate as malignancy.” 

He says, on page 741, in regard to breast cancer, ‘““The gross appearance 
of a scirrhous cancer is usually so characteristic that the surgeon is able (or 
ought to be able) to make his own diagnosis at operation without the assistance 
of a pathologist . . . . The microscopic appearance is also readily recognized.” 
(Here, he would not be referring to the lesions without gross infiltration or 
fixation or apparent lymphatic involvement which constitute so-called “early” 
or “stage I” cancer in some clinics and approach the “indefinite margins” 
between malignancy and non-malignancy—lesions entirely different from the 
typical malignancy shown on Plate XX with its very high probability, but, for 
the individual case, no absolute certainty of remote metastases as morpho- 
logically indistinguishable lesions may persist for 20-30 years without the 
appearance of such metastases!.) 

Regarding the dissemination of metastases, Boyd says (page 256), “Highly 
vascular tumours and those which tend to invade blood vessels are prone to cause 
early metastases .... But there is often no apparent rhyme or reason about the 
dissemination of tumor cells. In one cancer of the stomach the liver is a mass 
of metastases, in another the spread is entirely to the abdominal lymph nodes, 
while in a third there may be no apparent spread beyond the stomach.” 
“Scirrhous carcinoma” (breast) (page 740) “grows more slowly than the 
medullary form, but the ultimate prognosis is no better, because though local 
growth is slow, dissemination occurs early.” 

Rupert A. Willis, Sir William H. Collins Professor of Human and Com- 
parative Pathology, Royal College of Surgeons, London, in his Pathology of 


Tumours® emphasizes (page 12) that “sharp division into innocent and malig- 
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nant species is not possible,” and (page 13) while “the distinction for practical 
prognostic purposes can be made microscopically in the majority of cases” there 
are tumours, as examples of which he cites papillary types from bladder, breast, 
intestine and other organs, which “not infrequently exhibit borderline behaviour 
and so render histological prognosis difficult.” A confirmed morphologist, who, 
it is thought, must thoroughly enjoy the challenge of any difficult diagnosis, 
he presents evidence (page 230 and others) that cancer develops not infre- 
quently on “precancerous” lesions, and he accepts, therefore, on this and other 
uncertain grounds, some degree of control through early treatment. He makes 
little special reference, however, to the diagnosis of the “early” or the ‘‘stage |” 
lesion or “carcinoma in situ” but quotes Bland-Sutton (page 20) that “the 
more carefully the histology of tumours is investigated, the more obvious does 
it become that the borderland between innocent and malignant species becomes 
less easily definable.” “While carcinoma cells,” Willis says (page 530), “may 
sometimes be identified in vaginal smears, I feel very dubious of the diagnostic 
reliability of this test in most cases.” “The development of discrete secondary 
growths in other parts of the body is proof of the malignant nature of a tumour, 
no matter how slow its growth or how ‘innocent’ its histological structure . 
In most classes of tumours which frequently produce metastases, there occur 
members which fail to metastasize, even after a long period of active growth 
and the attainment of a great size” (page 24). In his recapitulation (page 202), 
“*Innocent’ and ‘malignant’ are relative terms, of value in the art of prognosis, 
but not denoting distinct species of tumours. The individual tumours of a 
particular cell-type usually show a complete range of structure and behaviour, 
from those which grow slowly, attain high differentiation and remain non- 
invasive and local, to those which grow rapidly, differentiate poorly, invade 
and disseminate. There is a broad parallelism, but with many individual excep- 
tions, between degree of malignancy and degree of anaplasia, a parallelism long 
recognized by pathologists as of value in prognosis. Attempts to prognose by 
‘grading’ tumours numerically, however, though they may impress the clinician 
by their spurious appearance of precision, are always highly arbitrary and often 
fallacious. A high degree of structural organization is compatible with malig- 
nancy, and poor organization with innocence.” 
Dealing with spread of breast cancer, he says, so aptly (page 239), 
. details of local spread of breast cancer are of far less importance than 
its powers of metastasis.” “The frequency of metastases in particular sites in 
earlier stages [than necropsy] is difficult to determine; but that they are often 
present is shown by the disappointing frequency with which, following success- 
ful removal of the breast in cases adjudged operable, metastatic growths in 
various situations subsequently manifest themselves.” He cites (page 242) 
Haagensen and Stout’s series showing axillary deposits “present in 50 per 
cent of cases of [alleged] duration of less than one month, in 60 per cent of 
cases of duration between one and six months and in 68 per cent of cases of 
more than six months’ duration.” (While such local lymph involvement may 
be little related to remote blood spread, and either one may be present without 
the other although they show some degree of parallelism, the greatly decreasing 
rate of manifest lymph involvement, 50 per cent in one month, 10 per cent 


“ee 
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in 5 more months and 8 per cent in many more months, is to be noted. If actual 
spread rather than development of metastases could be determined, the decrease 
in its rate would undoubtedly be even more striking.) “In many cases,” he says 
(page 244), “remote metastases will elude even the most thorough clinical 
search and will not make their presence evident until months or years—even 15 
or 20 years—have elapsed .. . . Extensive metastases may be present in bones 
which appear radiographically normal . ... may produce the first symptoms 
of the disease . . . .; or may manifest themselves many years after removal of 
the primary tumour.” 

It would be quite unfair to imply that these excerpts, lifted from their 
context and sequence, represent the authors’ full findings, opinions or intent. 
Nevertheless they are of high significance. Both texts are widely used and 
acknowledged throughout the world. One, Boyd’s, is mainly for students and 
admirably fulfils its purpose. It might be considered as fairly representative of 
the studious, orthodox, conservative or cautious approach; in it, dogmatism is 
conspicuously rare, both sides of controversial questions being presented and 
weighed carefully with the benefit of personal observations and broad erudition. 
The other text is from a different approach. It is more a reference book for 
pathologists, and, too, admirably fulfils its purpose. It is from an enthusiastic 
morphologist who uses his twenty years of personal observation and intensive and 
extensive study as a hospital pathologist and teacher as a basis for his book. He 
refreshingly emphasizes his own findings and ideas; he breaks openly with other 
views, old or new, and frequently makes clear-cut dogmatic statements, which, 
though not always entirely convincing to the reader, and indeed not always 
intended to be, reveal the author’s deep and well-informed convictions and add 
to the piquancy of the book. But, with common purport from both these high 
authorities, come such deliberate and cautionary statements as quoted, their 
factual bases fully set forth or confidently implied and their importance in relation 
to the diagnosis and treatment of cancer further elaborated in the texts. With 
common emphasis, these statements stand out, seemingly as the truth not to be 
suppressed, among the facts, opinions, speculations, disagreements and contra- 
dictions. They indicate clearly the authors’ common recognition of diagnostic 
inadequacies at “the indefinite margins”; recognition, too, of early spread, bad 
prognosis thereby, and, consequently, disappointing results of early treatment in 
the same or different specific instances cited. They indicate, as well, the common 
concern of these authorities for fuller recognition of these limitations. 

Nor is such recognition of and frank emphasis on these presently in- 
superable difficulties confined to these authorities. H. S. N. Greene, Professor 
of Pathology at Yale University School of Medicine and a leading student and 
investigator of tumours and malignancy, has stated his views regarding mor- 
phology with some force”: “. . . . let me emphasize the fact,” he says, “that I 
am a morphologist and earn my bread and butter by reading tissues. Thus, the 
limits and inadequacies of morphology are constantly before my eyes. Mor- 
phology is a means to an end and not the end itself. The conception of the 
divinity of morphology is not a product of the morphologist, but owes its origin 
to the naive faith of biologists, cher _s, and surgeons who place the microscope 
on a pedestal and accept without question the muttering opinion of a dead-house 
pathology.” (He might have included among the believers some of the patho- 
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logists themselves, past and present, and he undoubtedly would exclude some 
members of the other professions mentioned.) And Professor G. W. Nicholson, 
recently deceased, formerly of Guy’s and an outstanding authority, quoted with 
all respect by Willis (page 1), warned us of our weakness and rashness: 
“.... it is impossible,” he says, “to define a tumour. Wherever we look we see 
that tumours exhibit no differences in kind but only differences in degree—and 
these often the slightest—from the other tissues of the body. I have tried for 
years to formulate a definition, but have failed. Others have been bolder. I will 
not weary you with their definitions, every one of which breaks down at one or 
more points.” (The inability to define must predicate inability to diagnose with 
any degree of certainty at the “indefinite margins” which are represented in so 
many reports on treatment of “early”, and “stage I” and “in situ” cancer in 
recent years.) So, too, in the pathological reports of the Toronto General 
Hospital from Professor W. L. Robinson, there recurs on report after report 
the phrase “in my opinion”; this qualification is inserted deliberately in full 
recognition of the limitations of morphology, so clearly demonstrated, he says, 
for example, by duct papilloma (breast) which not infrequently poses a 
problem’. But one of the most specific references in the literature to difficulties 
and errors in the diagnosis of “early” or “stage I” lesions (breast) is found 
in an article by Urban and Adair from the Breast Service of Memorial Hospital, 
New York’: 


“Differential diagnosis of breast tumors by physical examination is commonly a difficult 
clinical problem, and it is frequently impossible to arrive at a definite diagnosis without a 
biopsy. This is particularly true in the case of early lesions, which we now see more fre- 
quently owing to the current cancer educational campaign... . 

“Because of the greater number of breast tumors seen in their early stages when 
physical signs are not yet well developed, an increasing proportion of our cases must be 
scheduled in the operating room for local excision and frozen-section diagnosis. It is 
imperative that we obtain microscopic proof of cancer by formal surgical biopsy or aspira- 
tion prior to performing radical mastectomy. 

“The majority of benign and malignant lesions of the breast lend themselves readily 
to gross or microscopic identification. However, it is apparent that many pathologists still 
confuse the process that we designate by the term ‘sclerosing adenosis’ or ‘sclerosing 
adenomatosis’ with cancer of the breast. The actual widespread nature of this confusion 
first became apparent to Stewart some ten years ago, at a conference on lesions of the breast 
under the dual chairmanship of the late James Ewing and himself and under the jurisdiction 
of the American Society of Clinical Pathologists. At that time, sections of sclerosing adenosis 
were shown, and when the diagnoses rendered were surveyed, it was apparent that approxi- 
mately 90 per cent of the pathologists present had erroneously called the lesion mammary 
cancer. After the discussion, a later case in the same symposium was very largely correctly 
diagnosed by the group in attendance .. . . Be that as it may, it is obvious that sclerosing 
adenosis presents a difficult diagnostic problem to many hospital pathologists and that a 
re-emphasis of this lesion is justified. Ewing was quite correct in his statement that scleros- 
ing adenosis constituted the one benign breast lesion most often mistaken for mammary 
cancer. Unquestionably, in the statistics of cured cancer cases, there are many inclusions 
of this lesion, which results in a higher percentage of curability than is valid for true cancer.” 


And in regard to cervical cancer detection, Emil Novak, M.D., Assistant 
Professor of Gynecology, Johns Hopkins University Medical School, another 
established authority of great distinction, has recently (May, 1949) alluded to 
some of the difficulties and their implications : 


“Moreover, it already seems clear that the diagnosis of preinvasive or intraepithelial 
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carcinoma must be made with great circumspection and only after painstaking and often 
repeated biopsy and meticulous microscopic studies, as has been, most recently and on the 
largest scale, shown by Galvin and TeLinde. In fifty-five of seventy-five cases in which the 
initial biopsy showed intraepithelial carcinoma, further study revealed definite evidence of 
invasiveness. The simple local excision which should cure every case of genuinely pre- 
invasive character would fall far short of requirements in cases of this type. 

“Vaginal cytology cannot differentiate between preinvasive and invasive lesions, and 
a heavy responsibility is thus placed upon the pathologist. Small wonder that some have 
decided that the safest procedure is to treat cases of intraepithelial cancer as cases of 
genuine cancer, with either radical panhysterectomy or radiotherapy. Whether the pan- 
hysterectomy is to be of the so-called modified Wertheim type or whether it is to include 
pelvic gland excision need not be discussed here, as the answer to this question depends on 
the attitude of the individual gynecologist to the same question as regards Stage I cases 
in general. 

“To add to the existing confusion in the evaluation of preinvasive lesions, it now 
appears that exactly similar pictures are at times encountered in the cervices of pregnant 
women. The role of the pregnancy hormones in producing such cancerlike pictures is 
indicated by the fact that in at least some cases these lesions appear to regress spontaneously 
after delivery. Does this mean that preinvasive cancer may at least in some cases be a 
reversible process? I do not believe that this question can as yet be answered with finality, 
and we shall probably have to grope our way along until further study clarifies the problem. 

“Another field of confusion in the interpretation of early and precursory lesions pertains 
to the varying criteria as to what constitutes invasiveness. The buds which project from 
the under-surface of a cancerous type of epithelium are by some, if one may judge from 
published photomicrographs, accepted as evidence of invasiveness, even though a sharp 
and intact basement membrane is seen. Others feel that such pictures are produced by 
simple buckling of the overactive and crowded basal layers, and do not in themselves justify 
the diagnosis of early invasiveness, while the ever-present microscopic hazard of misinter- 
preting tangential sections is always with us, even when many sections are studied. 

“Similar divergences of viewpoint are seen in the interpretation of gland invasion, which 
some appear to accept as definite evidence of invasiveness. However, if in the common 
lesion of epidermidization, a perfectly benign squamous epithelium can creep along the 
framework of glands far beneath the surface, certainly an intraepithelial carcinoma can do 
the same thing. Again, it is not always easy to draw conclusions on this point even on 
the basis of many sections. 

“If one can actually demonstrate a break-through of the basement membrane, with free 
penetration of the cancer cells, and, of course, if these can be demonstrated in small 
lymphatics immediately below the epithelium or in the larger ones well below the surface, 
there will be no difference of opinion among pathologists as to the invasiveness of the 
lesion. But one would hesitate to say that this should be the sole criterion, and I have 
heard expert pathologists, like Meyer, say that in the occasional case only a sort of 
intuition or hunch based on long experience with such lesions must be the basis of a 
pathological opinion. This does not seem very scientific or helpful to the average pathologist 
who is called upon to make such diagnoses, but it, at any rate, serves to emphasize this 
particular point of confusion. 

“Finally, there has been much discussion of ‘basal hyperactivity’ of varying degree as 
a possible evidence of epithelial unrest which, to resort to what can be considered either 
an absurdity or a redundancy, could be called a precursor of the precursory or intraepithelial 
stages of cancer. Here the fog is even thicker. Some, like Meyer, believe that inflamation 
is usually responsible for such pictures, while others suggest the hormonal influence which 
brings about varying degrees of basal activity at different cyclical phases, 

“I have felt justified in making this pathological excursion, since it lies at the core of 
the discussion as to just how far the search for such lesions should influence the scope of 
the periodic examinations for which women are applying in increasing numbers.”!° 


(It lies at the core, too, of the subject of this note.) 
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Dr. Gerald Cosbie, Associate Professor of Obstetrics and Gynaecology, 
University of Toronto, and Chairman, Medical Advisory Board, Ontario Cancer 
Treatment and Research Foundation, apparently concurs with Dr. Novak: “Our 
experience has been that there is a great difference of opinion between pathologists 
as to whether the condition [carcinoma in situ] is present in any particular case. 
The findings of smear or biopsy are open to such a variety of interpretations. 
I think that Dr. Novak presented the most important feature of this difference 
of opinion when he drew attention to the fact that what has been called glandular 
invasion may be nothing more than metaplasia in relation to the cervical gland 
epithelium.”!! (The confusion in the diagnosis of cervical lesions or conditions 
at the “indefinite margins” is obvious. Equally obvious must be the confusion 
in the results of treatment caused by the obviously varying proportions of non- 
lethal lesions included as cancer. It is obvious, too, that the progressively greater, 
though perhaps unconscious, inclusion of such marginal lesions under the con- 
tinuous pressure to “get cancer early”—to reach to or even beyond the “indefinite 
margins’”—must invalidate any close comparisons of past and present cervical 
cancer cure ratios. It seems fair to infer that the apparent improvement in the 
cure ratios based on such comparisons is undoubtedly to some extent, probably 
to a large extent, accounted for by the inclusion of non-lethal lesions—at the 
“indefinite margins”—as cervical cancer.) 

The late Dean Lewis, then (1932) Professor of Surgery, Johns Hopkins 
University Medical School, already quoted', indicated not only the limitations 
of morphological diagnosis, in so far as metastases are concerned, even of lesions 
of long duration and extensive development, but, also, limitations of radical 
treatment of even the early breast lesion. His words make salutary reading : “The 
conclusion that the large majority of patients affected with carcinoma of the 
breast will succumb to this disease is therefore unquestionably warranted ... . 
Undoubtedly, if operated upon properly the condition may be cured locally, 
and that is the only point for which the surgeon must hold himself responsible.” 
When B. McN. Truscott, late Surgical Registrar (demobilized), Middlesex 
Hospital, London, already quoted!, concluded that, in breast cancer, “no matter 
how early the case or thorough the treatment, no patient is free from the possi- 
bility of recurrence until death occurs from some other cause,” he might have 
said that the result of treatment is a gamble—the gamble of diagnosis, due to 
the inability to read the biological nature, the metastatic propensity, from the 
morphology of the tumour—especially those approaching the “indefinite margins.” 
(There are more reliable probabilities, established through experience, for those 
at “the typical centre of the group.””) That the gamble of treatment is not con- 
fined to breast cancer is clearly revealed in the words of Alfred Glucksmann, 
M.D., Histologist, Strangeways Research Laboratory, Cambridge, and Stanley 
Way, M.R.C.O.G., Associate Surgeon, Gynaecological Department, Royal 
Victoria Infirmary, Newcastle, and Gynaecologist, North of England Cancer 
Organization, in their report of further efforts to reduce the gamble in cancer 
of the cervix: “It is an unfortunate but undeniable fact that out of every 100 
women with carcinoma of the cervix who present themselves for treatment about 
75 die of cancer within 5 years. Further, it is quite certain that by no means 
all the patients who die present themselves at a time when the growth is too 
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advanced to give any hope of a cure, for anyone who has had much experience 
of this disease must have seen patients with tumours limited to the cervix, who 
about 18 months to 2 years after radium therapy have presented themselves at 
the follow-up clinic with a local recurrence.”!2 Mr. Victor Bonney, too, well- 
known to the world, though reporting about 35 per cent ten-year cure-rate in 
500 Wertheim operations (Bonney modification), with 50 per cent cure-rate 
in gland-free cases, concludes: “Till then [when a specific cure for cancer has 
arrived] surgery and radiotherapy are make-shifts—a humbling thought and 
one which should discourage the acrimony which has crept into their dual 
claims.’’!3 In fact, the whole medical profession, clinician and pathologist alike, 
realize presently insuperable limitations in the diagnosis and treatment of cancer 
and daily refer to them in explanation of disappointments and failures. Such 
reference would appear to be as appropriate in regard to many so-called cures. 
Unfortunately, in propaganda and promotion, and, under that pressure, in 
practice, the broader and deeper implications of those limitations are too readily 
overlooked. 

In conclusion, then, there is very substantial evidence from the clinical and 
pathological fields of the inadequacy of current criteria for the differential 
diagnosis of lesions approaching the “indefinite margins”—so-called “early” or 
“stage I” or “‘in situ’”’ cancer ; evidence, too, of the inclusion thereby of non-lethal 
lesions as cancer, accounting for high claims of cure, and of the dependence of 
the final outcome on the indeterminable biological nature of the tumour to a 
much greater extent than on the time or type of treatment. This evidence coupled 
with the limitations of following patients—the latter factor emphasized by 
Truscott!—provides the most reasonable explanation of the clash between, on 
the one hand, the high claims of cure through early treatment and, on the other, 
the failure of earlier treatment to reduce recorded mortality in the past twenty 
to twenty-five years. It explains, too, the close similarity of age-specific mortality 
trends regardless of place or program, facilities or services. The diagnosis of 
many non-lethal lesions as cancer, with their treatment and cure, does not affect 
the cancer mortality. 
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The Influenza Virus Epidemic in Canada 


During January-February, 1951 
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Laboratory of Hygiene 
Ottawa, Canada 


_ first reports of an influenza epidemic in Canada reached the Canadian 

Influenza Information Centre on January 20 from Grand Falls, Newfound- 
land, where about 40 individuals had come down with the infection. Grand 
Falls is located about 40 miles east of Gander, the Trans-Atlantic airport. 
Therefore, the infective agent could have been brought into Canada from 
England by the air route. Within two weeks, about 700 cases were reported 
in Newfoundland. Within one week after the first reports from Newfoundland, 
more than a thousand cases were reported from Nova Scotia, and several 
hundred cases from Manitoba and Saskatchewan. Other provinces followed 
in quick succession and the epidemic reached its peak in the third week of 
February with a large number of cases reported from all provinces. 

The laboratory investigation of the epidemic was carried out by the 
Canadian Influenza Centre with close co-operation of the Provincial Depart- 
ments of Health. Special insulated shipping containers had been forwarded to 
all provincial public health laboratories for the collection and transportation 
of representative samples of throat washings and paired sera. 


Details of the laboratory investigation of this epilemic are recorded 
below. 


Throat Washings 


A total of 271 throat washings were taken in veal infusion broth or 0.25 
per cent gelatin in physiological saline and shipped in frozen condition to 
the laboratory. Specimens were received from all provinces. 


Isolation of Virus 


Undiluted throat washings, containing 1,000 units per ml. of penicillin 
and 1,000 micrograms per ml. of dihydro-streptomycin, were inoculated in 
0.2-ml. amounts directly into the amniotic sac of 12-day-old chick embryos. 
Twelve embryos were used for each specimen. After an incubation period 
of four days at 35-36°C., with daily candling for deaths, the amniotic and 
allantoic fluids of surviving eggs were harvested. 


Virus Strains 


Besides the isolated strains, the following virus strains were used in the 
investigations : 
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PR8, Lee and FM1 strains received from Connaught Laboratories, Toronto 
in 1948. 

A/Sweden 3/50, an A-prime strain received from the World Influenza 
Centre, London, in 1951. 

London 1/51-2134, an A-prime strain received from the National Institute 
of Microbiology, Bethesda, in 1951. 

Cuppett, an A-prime strain received from the Army Medical Centre, 
Washington, D.C., in 1951. 

Bent No. 1, an A-prime strain isolated in this laboratory from a throat 
washing taken during the outbreak in Bentley, Alberta, in April 1950. 

Taylor 1233, an influenza C strain received from the World Influenza 
Centre, London, in November 1950. 


Sera 


Two hundred patients’ acute and convalescent phase sera were received. 
Sera for haemagglutination-inhibition tests were prepared against PR8, Lee 
and FM1 strains by intranasal inoculation of hamsters with specifically infected 
allantoic fluids. The animals were bled two to three weeks later. 


Haemagglutination and Haemagglutination-Inhibition Tests 


Haemagglutination tests were performed according to Salk’s method.! 
Inhibition tests were performed by preparing serial two-fold dilutions of serum 
in 0.1-ml. amounts in 0.85 per cent saline. To each dilution 0.4 ml. of a virus 
suspension containing four haemagglutinating units was added. The tubes were 
shaken and 0.5 ml. of a 0.25 per cent suspension of chicken red cells was added. 
The tubes were again shaken and allowed to settle at room temperature. 
Readings were taken when the control tube containing serum, saline and cells 
had settled to a compact button. The titre of the serum is expressed as the 
highest final dilution completely inhibiting four haemagglutinating units. 

In some cases, antigen was titrated in the presence of a constant dilution 
of serum and the dilution required to inhibit four units was computed from the 
number of units inhibited by the test dilution of serum.’ Control titrations in the 
presence of normal serum were included. All cases where this method was used 
are specifically mentioned in the text. 


Complement Fixation Tests 


Antigens for Influenza A and Influenza B were prepared from the chorioal- 
lantoic membrane by the method of Henle.? Amniotic fluid infected with the 
Taylor 1233 strain of Influenza C was used as the complement-fixing antigen 
for Influenza C titrations. This was standardized against a pool of hyperimmune 
hamster serum. The haemolytic system was composed of 2 per cent washed 
sheep cells sensitized with an equal volume of amboceptor containing four units, 
as determined by titration in an excess of complement, and two units of comple- 
ment determined by titration in the presence of four units of amboceptor. Sera 
were titrated against an optimal dilution of antigen determined by preliminary 
cross-titration of antigen and antisera. Egg fluids were titrated against four 
antibody units of human serum. The test volumes were antigen 0.1 ml., comple- 





Sept. 1951 INFLUENZA VIRUS EPIDEMIC 369 


ment 0.2 ml., serum 0.1 ml. and sensitized cells 0.2 ml. Fixation was overnight 


at 4° C. 
Experimental 


Virus isolation experiments: Isolations were carried out on throat washings 
from all areas. The fluids of the first passage were tested individually for haemag- 
glutination with fowl and guinea-pig cells. With only an occasional exception, 
allantoic fluids from the firs. amniotic passage showed no haemagglutinin. 
Amniotic fluids having a haemagglutination titre of 160 or more on the first 
amniotic passage were pooled and passaged by the allantoic route. Adaptation 
was rapid and this procedure was successful in all isolations except one (Rock 1) 
where 3 amniotic passages were required before allantoic inoculation was satis- 
factory. A summary of isolations is given in Table I. 


TABLE I 


ISOLATION OF A-PRIME STRAINS OF INFLUENZA VIRUS 
From THROAT WASHINGS 











Previan No. of Specimens c No. of 
Tested Isolations . 
Alberta 2 2 
Saskatchewan 9 8 
Manitoba 5 | 2 
Ontario 13 6 
Quebec 3 1 
New Brunswick 9* 2 
Nova Scotia 6 6 
Prince Edward Island 3 2 
Newfoundland 10 7 
7 60 : 36 (60° ) 


| 





*Large amounts of broth (approx. 150 ml.) were used as gargles in 
five of these cases, all of which proved negative. 


Those fluids which exhibited a higher haemagglutination titre with guinea- 
pig cells than with fowl cells were retested, the cells being allowed to settle 
overnight at 4° C. The results of these tests are recorded in Table II. 

As shown in Table II, the higher haemagglutinin titre with guinea-pig 
cells than with fowl cells indicates that the virus was obtained in the 0 and 
intermediate phases.* 

Complement-fixation and haemagglutination-inhibition tests were carried 
out on the isolated strains. The results of these tests are summarized in Table III. 

It will be observed that inhibition of the strains with FM1 antiserum was 
low in many cases. For this reason, some fluids were tested by titrating antigen 
in the presence of a constant serum dilution. This eliminated the necessity of 
basing the cross on inhibition at one dilution by the Salk method. The variation 
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TABLE II 


RATIO OF HAEMAGGLUTININ TITRE OF INFLUENZA-INFECTED AMNIOTIC 
FLUIDS WHEN TESTED WITH FOWL AND GUINEA-P1G CELLS 





Isolated Number of Amniotic | Titre 
Strain Passages Fowl /guinea-pig 
Nid.4 | 2 160/320 
Nfld. 5 | 1 | 0/160 
Nfid. 6 1 | 20/160 
Nfld. 7 | 2 | 80/160 
Reg. 1 | 1 | 0/80 
Hal. 3 1 | 40/320 





Hal. 4 1 80/320 





in the amount of inhibition observed is probably explained by variation in the 
adaptation of the strains. The complement-fixation test showed that all strains 
isolated were Influenza A. They were A-prime strains, being partially inhibited 
by FM1 and not by PR8 or Lee anti-serum. That they were A-primes was 
further confirmed by serological tests with acute and convalescent phase sera. 
The large number of sera tested makes the publication of all data impractical. 
A summary of the findings will be seen in Table IV, while Table V gives the 
results of tests on the sera from Newfoundland as a typical example of the 
antibody response. 


TABLE Il 


HAEMAGGLUTINATION-INHIBITION AND COMPLEMENT-FIXATION TESTS WITH 
ISOLATED STRAINS AND STANDARD ANTISERA 











Strain Passage |  Haemagglutination-Inhibition Titre Complement-Fixation 

Titre 

| A-Lee* A-PR 8 A-FM1 | A-Infl. A A-Infl. B 
Nfld. 3 Am 1 < 20 <20 40 16 — 
Reg. 1 Am 1] <20 <20 40 16 _— 
Mon. 1 Am 1 <20 <20 80 16 — 
Ed. 1 Am 1 <20 <20 40 16 -- 
Hal. 4 Am 1 <20 <20 20°* 2 —_ 
Ayl. 1 Am 1 <20 <20 40** 2 —- 
Rock. 1 Am 1 <20 <20 40 2 = 
St. Jn. 1 All 1 <20 <20 40 16 — 
Syd. 1 All 1 < 20 <20 80 16 — 
Tor. 1 All 1 <20 < 20 80 16 _ 
Win. 1 All 1 <20 <20 20** 16 — 
Charl. 1 All 1 <20 <20 80 16 — 
Tren. 1 All 1 <20 <20 40 8 — 
PR8 <20 640 <20 64 - 
Lee 160 <20 < 20 | — 32 
FM 1 | <20 <20 ae 





*Antisera prepared to the Lee strain. 
**These values are computed from the number of units of virus inhibited by a serum 
dilution of 1:20 (see under methods). 
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Table IV confirms the results of previous workers © 7 that the complement- 
fixation test must be regarded as a better diagnostic tool than the haemagglutina- 
tion-inhibition test with standard strains. When the sera were titrated against the 
isolated strain as well as the standard strains, the value of the tests was approxi- 
mately equal. The percentage of positive results by haemagglutination-inhibition 
of the isolated strain was relatively low. This is explained by the fact that in 
general where a rise to one or both of the standard strains was not accompanied 
by a rise to the isolated strain, the haemagglutination-inhibition titre against 


















































TABLE IV 
SERA SHOWING Four-Fotp RISEs OR MORE IN ANTIBODY TITRE 
Number} Haemagglutination-Inhibition Test with | Complement- 
sera. | AA. Fixation Either 

Province received | (i) standard* (ii) isolated** (i) and/or Test Test 

strains strain 
Alberta | 12 11/11 5/11 11/11 10 , 
Saskatchewan | 46 29/45 28/45 | 32/45 32 «| 36 
Manitoba 44 | (28/48 24/43 | 28/43 31/40 | 32 
Ontario | 19 56 a 16 18 
Quebec | on 12 | oo 16/20 | 17. 
New Brunswick 11 a 2 4 4 | 5 6 
Nova Scotia | 33 28 2 | 30 30 
Pr. Ed. Island 2 2 -— 2 0 | 2 
Newfoundland | 12 2 | 2 | WF 1/1 | 12, 
TOTAL 200 139/197 ~ 439/197. | 122/197 122/197 151/197 450/194 164/200 
Percent 70.6 oe | oe 61.9 76.6 77.3 82 








*This includes rises to PR 8 and FM 1 oreither. These strains were recommended for 


routine serological testing by the Committee on Standard Serological Procedures in Influenza 
Diagnostic Studies.® 


__ **Sera were tested against a strain isolated in the corresponding district during the current 
epidemic. 


***This includes all sera showing a four-fold rise against standard strains and the isolated 
strain or either. 


the isolated strain was already high. The high haemagglutination-inhibition titre 
of adult sera against the Taylor 1233 strain of Influenza C confirms the findings 
of Francis.§ No specific rise to Influenza C was observed by the complement- 
fixation test and only one by the haemagglutination-inhibition test. It will be 
noted that serum 346 showed a rise to all strains against which it was titrated, 
indicating the presence of a non-specific inhibitor in the convalescent serum. The 
increase in antibody titre against the A and A-prime strains was relatively 
higher. 

A rise in antibody titre against Influenza B was observed in ten sera with 
the complement-fixation test. In all of these cases, the acute phase sera showed 
no demonstrable complement-fixing antibodies. No corresponding rise in anti- 
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body titre to Lee virus was observed in the haemagglutination-inhibition test. 
With one exception, a simultaneous rise to Influenza A was observed. The 
general rise of antibodies against all Influenza A strains is indicative of an 
A-prime infection. 

Immune serum to one of the isolated strains (Nfld. 1) was prepared in 
hamsters. The animals were inoculated intranasally under light chloroform and 
ether anaesthesia with 0.3 ml. of a 10° dilution of allantoic fluid of the first 
allantoic passage. 

Animals were bled at intervals and haemagglutination-inhibition tests were 
carried out on the pools of serum. 

The results of this experiment are recorded in Table VI. 


TABLE VI 


INHIBITION OF INFLUENZA VIRUS HAEMAGGLUTININS 
BY NEWFOUNDLAND STRAIN No. 1 ANTISERA 





H.I. Titre 
Strain Days after Inoculation 

11 13 16 19 
PR8 — — — — 
Lee a te — = 
FM, — — — 20 
Nfld; — 80 160 160 
ASw 3/50 — — 20 80 
Cuppett — — — — 
London 2134 — — — 40 





Table VI indicates that the strain was closely related to the A/Sweden 
3/50 and London 2134 strains. Serum taken on the nineteenth day was also 
tested against strains isolated from Regina, Edmonton, Montreal, Halifax, 
Aylmer, Saint John and Charlottetown. The haemagglutination-inhibition titres 
were the same as with Nfld.1. There was a low cross with the FM1 strain. No 
inhibition of the Cuppett strain was observed. 

Mouse pathogenicity tests were carried out on one strain (Nfld.1.). Un- 
diluted allantoic fluid of the first allantoic passage was inoculated intranasally 
into 21-day-old CF 1 white mice (approximately 10 grams in weight) under light 
chloroform and ether anaesthesia. No deaths occurred up to fourteen days after 
inoculation and no macroscopic lesions were visible on the lungs of mice sacrificed 
on the fourth day. One passage of lung material was carried out and again no 
deaths occurred up to fourteen days after inoculation. Lungs of some of the mice 
sacrificed on the fourth day showed limited haemorrhagic consolidations but no 
individual focal lesions. Presence of the virus in suspension of these lungs was 
confirmed by complement-fixation tests. 
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SUMMARY 


Studies on throat washings and paired sera from the Candian epidemic of 
January and February, 1951, have been carried out. Influenza virus was isolated 
by amniotic inoculation of chick embryos from 60 per cent of a total of 60 throat 
washings tested. The isolated strains, all of which proved to be identical, were 
readily adapted to the egg and early amniotic passages showed evidence of 0 and 
intermediate phases. The virus proved non-pathogenic to mice on mouse-lung 
passage. 

A significant increase in antibody titre was demonstrated in 82 per cent of 
the 200 paired sera tested. Comparison of the results obtained with the individual 
serological tests indicated that the complement-fixation test was the most efficient 
diagnostic procedure, showing a significant antibody increase in about 77 per 
cent of the cases. The haemagglutination-nhibition test with standard strains 
demonstrated a rise in 71 per cent and haemagglutination inhibition with the 
isolated strains in only 61 per cent of the sera tested. 

The antibody response in humans and the inhibition of the strains by FM1 
antiserum indicated that the isolated strains were A-primes. Antiserum prepared 
against one of these strains revealed a close relationship to a strain isolated in 
Sweden in 1950 and one isolated in England early in 1951. 
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An Objective Mortality Indicator 


R. KOHN, M.A., Ph.D. 
Health and Welfare Division 
Dominion Bureau of Statistics 

Ottawa 


O single mortality rate or index can serve equally well all purposes and 

all aspects of the study of mortality. If we want to show the volume of 
mortality in some country or area, we need the crude rate, which still best 
reflects the actual situation: if an increase of mortality from certain diseases 
is due to changing age distribution of the population, it is still an increase. 

In order to analyse changes in the crude rate, and for any detailed study 
of mortality, we need age-specific rates. 

Standardized rates show at a glance what would happen in our population 
if specific rates of some other period prevailed; or what the mortality would 
have been in some other period if present specific rates had prevailed then. 
Disuse of the “Standard Million” has reduced the universal applicability of 
the standardized rate. 

There is a place for each of the three types of rates—crude, age-specific, 
and standardized—and the meaning of each is clear-cut; the more we combine 
characteristics of two or more of these concepts, the more we blur the picture. 

Standardized rates are sometimes described as summarizing age-specific 
rates. This is not quite correct because they not only summarize age-specific 
rates but they also relate them to a population of a certain age distribution. 

If we want to eliminate other factors such as the age distribution of the 
population and we look for one single figure to represent the different age- 
specific rates, the simplest would be the arithmetic mean. This may, in fact, 
be sufficient for a number of purposes, where standardized rates are being 
used now; it would be preferable in most cases where we are not quite sure 
which population to choose, or where we choose a “neutral” population as 
standard population because what we really want is to eliminate any influence 
of the age distribution. If we want to compare mortality in country (or year) 
A with that in country (or year) B, it would be in most cases desirable to 
use the population of either A or B, or in turn both as the standard. 

It has been said that standard populations become obsolete with time and 
that, therefore, “for most time series age-limited rates seem almost necessary”?. 
But the same applies to geographic comparisons between areas whose popula- 
tions are not similar in their age composition. 


Presented before the Vital and Health Statistics Section at the thirty-ninth annual 
meeting of the Canadian Public Health Association, held in Montreal May 28-31, 1951, 
in conjunction with the annual meeting of la Société d’hygiéne et de médecine préventive 
de la province de Québec. 


375 





CANADIAN JOURNAL OF PUBLIC HEALTH Vol. 42 





If what we really want is a convenient way of comparing age-specific rates 
in A and B, there is the mean—or we could use some mean which does not 
reflect any particular age distribution. 

The arithmetic mean would be a quantitatively objective measurement, 
giving equal weight to each specific rate. 

It may be desirable, however, to inject some qualitative characteristic in 
order to bring into focus—to use Lancelot Hogben’s words—what is essentially 
relevant in the data of our investigations. This characteristic must be one on 
which all those who use mortality statistics, wherever they may be. could 
agree. Probably the only such qualification would be that mortality becomes 
more and more remote from possible control the higher the age in which it 
occurs; in other words, a death at an early age means more than one in old 
age. Consequently, age-specific rates for younger age groups should be assigned 
greater weight than those for older ages. 

This has been done by different authors in different ways’->. Some suggest 
“lost years of life’, based on life expectancy, as weight; some use a double 
weighting by a standard population and life (or working life) years lost. The 
most recent method, which actually prompted these remarks, is Dr. Yerushalmy’s 
mortality index using the reciprocal of a set of age-specific rates as weights°®. 

All these methods achieve the aim of weighting age-specific rates accord- 
ing to the age to which they apply, and they are very useful when we want 
to compare, for instance, the impact of various causes of death at the same area 
and year. They do not, however, establish an objective set of weights which 
could be applied universally. The weights vary from year to year, from country 
to country, thus posing similar problems as the choice of a standard popula- 
tion: should we choose today’s life expectancy to measure mortality in 1900, 
or vice versa, or some intermediate year? In comparing two countries, should 
we choose life expectancy in A, in B, or some neutral life table? To choose 
an age limit of 60 or 70 years for “working life” is arbitrary and again subject 
to change. Furthermore, life tables are the result of the very mortality we want 
to measure; and neither population estimates nor life tables are always avail- 
able for the year or the area (particularly small areas) under study. 

There is a set of weights, however, which remains constant for all countries 
and for all periods, and which can be applied automatically, whatever changes 
in the life expectancy may occur in the future. This set of weights is provided 


by the reciprocals of the age at which the death occurs. The formula would 
be 


where 


m,= age-specific mortality rate at age a 
a = age 


In the discussion over the method of “equivalent average death rates” 
there were arguments for and against including the high age groups in the 
calculations. The argument against their inclusion is that the resulting index 
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would be too much influenced by the specific rates of later ages’. The validity 
of this argument would be reduced by the present method because of the 
progressively reduced weight assigned to the higher age rates. But if for certain 
purposes the omission of later ages is desired, it could, of course, be easily 
carried out; the summation of weighted age-specific rates can be cut off at 
any age limit that might be considered the beginning of “old age” or the end 
of “working life”. Such a limitation, however, is always arbitrary and would 
vary from area to area and from time to time, thus obliterating the universal 
character of the index outlined here. 

Where age-specific mortality rates are available for certain age groups 
only or where a shorter method of calculation is desired, the above-mentioned 
formula can be adjusted to the use of grouped data. In this case, the weights 
would be the reciprocals of the age at the class-mark (mid-point) of each 
group. 

Where class intervals are not uniform, another set of weights would have 
to be added to give higher weights to rates for classes containing more years. 
The formula would then read 

a(t 
M =——_——+ 


=(%) 


= age-specific mortality rate for age a or for the group with a class-mark 4 
= age or class-mark 
= class interval 


where 


a 3 
“4 


> 
| 


Difficulties will arise where an age-specific mortality rate is given for an 
open-end age class, e.g. “85 and over”. This is no problem where the index 
is desired to cover mortality rates up to a certain age limit only, as such a 
limit would probably not lie above the lower limit of the open-end class. The 
rate for the open-end group might also be computed and shown separately. 
Otherwise, a class-mark could be arrived at by determining for this group the 
weighted average age at death. For the study of mortality among populations 
not too different in their age distribution, a satisfactory approximation may be 
obtained by treating the open-end class as another ten- or five-year class. This 
would mean, in the case of an “85 and over” class, for instance, neglecting 
all ages over 95. Another solution would be to carry the calculations only to 
an age say 20 years below the highest age at death. This would have an effect 
similar to the setting up of an age limit as pointed out above, but while arbitrary 
(instead of 20 years below the highest age, one might decide to choose 10 or 
30 years or any other figure) it would again be universally applicable and not 


vary with what is considered “old age” at a certain place or at a certain time. 
The formula would then be 
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If the index is to be used for a study of certain age groups only or with 
special emphasis on certain age groups (such as “working life’), its calcula- 
tion can be confined to those age groups, or the age groups to be emphasized 
can be assigned higher weights by introducing the desired factor into the 
numerator of the reciprocal of the age at death. 

It may be felt that by basing the weights on the arithmetic scale of 
successive ages the weight differentials thus introduced would be too high in 
the younger age groups: that, for example, the weight for the age-specific 
mortality rate at age 4 would be only half of the weight at age 2. This could 
be avoided by replacing the age in the weights by some other set of weights 
designed for this purpose and based merely on age and not on any population 
or mortality characteristics. One such set of weights could be constructed by 
using the logarithms instead of the years of age. But this would greatly reduce 
the sensitivity of the mortality indicator and it would become too involved to 
be readily understood by many who should be able to use or calculate it. 
Furthermore, the effect of these wide differentials is confined to age groups 
where mortality is low, so that even large differences in the weights will have 


only little effect when the weighted mortality indices are compared and totalled 
to obtain the mean. 


SUMMARY 


1. The indicator outlined here is entirely independent from the age distribu- 
tion of the population and, therefore, does not replace crude or standardized 
rates, nor does it replace the use of age-specific rates for special studies. 

2. It gives in one figure a summary of age-specific rates. Unlike the average 
age-specific mortality rate, it is weighted by the reciprocal of the age at death. 
This set of weights is universally applicable and objective in so far as it does 
not reflect any particular age composition of the population or any particular 


mortality experience. It decreases with increasing age, approaching, but never 
reaching, zero. 


3. It requires only simple calculations and is easy to explain to the users 
of such an indicator. 


4. It can easily be adjusted for special purposes such as studies of mortality 
in relation to working life, etc. 
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Appendix 


Apart from its universal applicability, a high degree of sensitivity in the mortality indi- 
cator is desirable. As an illustration, different mortality rates and indices were calculated 
based on male deaths from all causes in Canada in 1931 and 1941. This was chosen as an 
illustration because the changes in the age-specific mortality rates are such that there is a 
decline throughout the younger age groups and an increase throughout the older. This is 
a typical case where an indicator, supposed to reflect particularly mortality changes in the 
younger age groups, should show a marked decline. 








Age-specific death rates: 








Age Group | Percentage change: 
1931 1941 

0-4 26.8 20.0 —25.4 
5-9 2.2 1.7 —22.7 
10-14 1.5 1.4 — 6.7 
15-19 2.5 2.0 —20.0 
20-24 3.2 2.6 —18.8 
25-29 3.4 Wd —20.6 
30-34 3.5 2.8 —20.0 
35-39 4.2 3.8 — 9.6 
40-44 5.4 5.0 — 7.4 
45-49 7.2 7.3 + 1.4 
50-54 10.7 10.6 - 9 
55-59 15.4 16.0 + 3.9 
60-64 22.9 24.2 + 5.7 
65-69 35.2 37.3 + 6.0 
70-74 54.9 58.5 + 6.6 
75-79 87.2 95.6 + 9.6 
80-84 133.9 147.6 +10.2 
85+ 234.1 243.1 + 3.8 

Crude rate 10.5 10.8 + 2.9 

Standardized Rate 

(1931 population) | 10.5 9.9 — 5.7 

Comparative Mortal- 

ity Index 

(1941 = 1.0000) 1.0575 1.0000 — 5.4 

Suggested Mortality 

Indicator 20.2 17.7 —12.4 











The Public Health Nurse in the Dental Field 
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i pees oral health of children has long been a problem to the public health 

nurse who, through three decades of public health practice, has recognized 
and reported on conditions of mouth health affecting the child population under 
her care. The nurse, in assessing the general health level of the individual, cannot 
separate dental health from total health any more than she can isolate social and 
enviror~ental factors from his general behaviour. All problems affecting the 
individual and the family, be they physical, emotional, social or economic, are 
the concern of the public health nurse. Her role is one of motivating people to 
adopt healthful living, keeping in mind the family income and output, and com- 
munity facilities in determining response and action. Dental public health has 
been a long-looked-for development and is a very welcome addition to community 
health services. 

Three subjects considered for discussion in this paper are: (a) the edu- 
cation of the nurse for her job, (b) how the nurse integrates health teaching 
in order to promote the various services offered by the health unit, and (c) the 
needs of public health nurses who are anxious for organized guidance in the 
dental field. 

The education of the public health nurse would seem to be a meeting of the 
fields of medicine and social service; for superimposed on her basic preparation 
for nursing is additional study in the biologic sciences, the social sciences and 
the humanities. Her preparation includes a familiarity with the methods and 
techniques for interviewing, counselling and teaching. Her program of study 
in dental health is provided by members of the faculty of dentistry within the 
University. Possibly her knowledge of the psychology of human motivation and 
human behaviour contributes more to her success in the community than any 
other single element. The education of the public health nurse enables her to 
give a community service which is distinct from other professional services but 
related to that given by the professions of medicine, dentistry, and social case 
work. 

At this point it might be interesting to consider a lecture course planned 
for school nurses attending a summer course in Toronto in 1923. The lecture 
series was given by Dr. E. A. Grant, at that time a staff member of the dental 
faculty of the University of Toronto, and the outline of the course is as follows: 





Presented before the Sections of Public Health Dentistry and Public Health Nursing at 
the thirty-ninth annual meeting of the Canadian Public Health Association, held in Montreal 
May 28-31, 1951, in conjunction with the annual meeting of La Société d’hygiéne et de 
médecine préventive de la province de Québec. 
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(a) Normal dentition and abnormalities 

(b) Dental caries, cause and effect 

(c) Diet and mastication 

(d) Oral infection and its relation to physical health 

(e) The more strictly preventive aspect of oral hygiene 

An examination paper written by nurses in the public health field, previous 
to 1930, contained the following questions: 

(a) Name and describe five mouth conditions which may prove detri- 
mental to general health. 

(b) Name the tissues which make up a tooth, also the tissues which 
surround a tooth. 

(c) What can a child do to keep his gums in a healthy condition? 

(d) Give four reasons why deciduous teeth should receive the maximum 
amount of attention from first appearance until their normal replacement. 

Could not any or all of these question be asked today? The answers 
would state, no doubt, the same basic principles, changed in detail only as a 
result of recent research. 

The nurse’s specific contribution to the field of public health is the dis- 
semination of public health knowledge in the community through direct contact 
with people. Her entrée is through several avenues, the child health centre, the 
school, organized community groups, and the home. Of these, the home has 
been found by far the most effective, since family policy and expenditure is 
there determined. This represents a revision of early thinking when it was 
felt that the approach made through the school was of more importance; the 
idea prevailing that the child would influence the parents. It is now considered 
that prevention should begin in the home with the expectant mother, the infant, 
and the preschool child, thus influencing growth and development, and habit 
formation before the child reaches school age. A very recent concept suggests 
that the prenatal period is too late and that possibly the time to assess and 
influence the health habits of the mother which will have a bearing on the 
health of anticipated progeny is before conception. 

The following story may serve to illustrate the service of the nurse in the 
home and to show how she links dental health with other teaching given in 
the home. 

Tommy Mainglove entered grade one as an alert and generally healthy 
child of six years. Tommy began life with a handicap, for at four months of 
age he showed signs of an accentuated strabismus. As he grew up, his crossed 
eyes led to a feeling of insecurity, for which he compensated by using the 
techniques of a bully. At school he drove his classmates to do his bidding, yet 
won favour with the teacher through courteousness and a willingness to co- 
operate with adult reasoning. A teacher-nurse conference was held to consider 
the problem. A visit to the home was deemed imperative, for no child need 
go through life with such a handicap. 

Tommy’s home was a small cottage, well equipped and spotlessly clean. 
The mother, an attractive, intelligent woman, Ukrainian by birth, had married 
a Canadian soldier in England during World War II. A four-year-old girl 
played at the door on a tricycle. Mrs. Mainglove welcomed the visitor and 
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disclosed her worries about Tommy. He had been fitted with glasses at different 
times but was averse to wearing them. The family knew an operation was 
in the offing but they had not the courage to precipitate action. What they did 
not know was that Tommy’s behaviour problem might be attributed to his eye 
condition. Following discussion of the situation, Mrs. Mainglove suggested that 
she and her husband consult with the family doctor on Tommy’s behalf. 

Jeannette, the preschool child, also presented a problem, for she was a very 
poor eater. After discussion of her general health, Jennie was invited in and 
asked to show her teeth. Her mouth was small and her slightly discoloured teeth 
were beginning to show cavities. The mother stated that Jennie ate between 
meals and loved popsicles and candy which were obtainable at the corner grocery 
store. A discussion on good nutrition and normal dietary habits for children 
followed. With a pencil and paper, the nurse illustrated the dental plaque, show- 
ing how acid-producing organisms attacked the teeth. She discussed how this 
germ growth was accelerated through excessive consumption of sugar. The 
mother, thus aware of the cause of Jennie’s disinterest in food, felt she could 
guide the child to better health habits and to better mouth health. Tommy’s 
school dental card lay on the sideboard. A recent survey showed that he was 
devoid of cavities. He had inherited his mother’s broad dental arch, his six- 
year molars were intact, and he had maintained his primary teeth. The mother’s 
intention to seek dental care for her children seemed to crystallize during the 
visit. When the nurse gathered up her records in readiness to depart, Mrs. 
Mainglove reopened the subject by stating that she was about two months 
pregnant. She was interested in what the nurse had said about foetal develop- 
ment and the cluster of cells known as tooth buds. This to her was a new light 
on infant growth. Her two children had been born in an area where public 
health nursing service was not available; here was opportunity knocking at 
her door. 

Three months later, Mrs. Mainglove had had several prenatal visits; 
Tommy was happy to be like other boys, for his operation had been successful ; 
and Jennie was on a better routine, enjoying the fun of slushing water round 
her teeth after eating food and candy. Her dietary habits were still poor but 
slowly improving, for her spending money had begun to accumulate in her 
plastic bank; she had not given up her visits to the friendly grocer but they 
were less frequent. Both Jennie and Tommy would be returning at intervals 
to the family dentist. Mr. Mainglove had joined in the program and was 
supervising the children’s nightly tooth-brush routine. Financial worries had 
not entered the picture as the father was a foreman at the local steel plant. 
His sick-benefit plan had taken care of Tommy’s expenses and his take-home 
pay was sufficient for routine family spending. 

For years public health nurses have felt somewhat ineffective in meeting com- 
munity problems in dental health, mainly by reason of the lack of organized guid- 
ance. Now that this guidance is being made available both to community dentists 
and to health unit personnel, they are most encouraged, for they are much 
interested in, and anxious to support, this new division of health work. For 
some time they have felt the need of a dental consultant to augment their 
services in the child health centres, for parents conditioned to public health 
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measures are eager for the advice and opinion which only the independent 
consultant is capable of giving. Because of the service which they give in the 
homes of the community and because their number is greater by far than the 
dental group, nurses are particularly well able to act as liaison personnel be- 
tween the families and dentists. In this way the time of public health dentists 
can be saved for educational planning and service on a consultant level. 

One of the tasks of the public health nursing supervisor is the co-ordinating 
of the nursing program. Her overall planning is done in consultation with the 
medical health director in order to integrate the nursing objectives with the 
general aims of the health unit. On joining the unit the dental officer becomes 
a member of this administrative team; there being so great a need for staff 
education and program unification in dental health, it would be unthinkable 
for him to be left out. 

The dental officer through participation in the general staff education 
program comes to understand the services given in the community by the 
nurses, and learns to share with them his experiences and knowledge. He 
can make available to them the findings of dental surveys and reports of 
recent scientific discoveries as well as new ideas in conservation and prevention. 
Nurses also frequently express a desire for on-the-job training which he 
can give: for instance, how to recognize the early signs and symptoms of 
gingival disease and how to treat and prevent it; the more common ortho- 
dontic malformations, their cause and effect; and measures to be used in 
combating habits of thumb-sucking, tongue-sucking and lip-biting, which 
sometimes lead to deformity. A co-operative venture of value to both dentist 
and nurses could be the assessing of current literature for authenticity and 
usefulness, before distribution is made to the public. 

The education, the function, and the interest of the public health nurse 
could, and should, be used to full advantage in furthering dental public health 
if recognition of her potentialities is given by the group engaged in developing 
this speciality. With combined effort, the measure of success which the dental 
public health specialist wants for his program could be more readily achieved 
and the whole would result in better community health, and in better use of 
the taxpayer’s dollar. 
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a purpose and nature of this investigation, together with preliminary 

results, were set forth in a previous communication.! Briefly, the study was 
undertaken to determine what constitutes an adequate recall dose of tetanus 
toxoid as gauged by the early antitoxin response and by the duration of protective 
levels of antitoxin over a three-year period. 

The procedure consisted of the administration to two groups of previously 
immunized medical students of 1 Lf (Group A) and 10 Lf (Group B) of fluid 
tetanus toxoid. Blood samples were obtained before the recall dose and at four 
weeks and one, two and three years thereafter. Antitoxin titrations, based on the 
American Standard (U.S.P.) unit of tetanus antitoxin, were carried out using 
the mouse as test animal. 

The present report deals with the entire study, but for details of the early 
response to the recall dose the previous publication should be consulted. It should 
be noted that the numbers and individuals included in this report do not corre- 
spond exactly with those shown in the preliminary paper, since, for various 
reasons, one or more bleedings were missed by some members of each group. In 
addition, a few in each group inadvertently received a further dose of tetanus 
toxoid from outside sources during the course of the study and subsequent titres 
in such cases have not been included. With these exceptions, all valid readings 
have been used in drafting the tables. 


RESULTS 
Group A (1 Lf) 


Table I presents the distribution and the geometric mean of the individual 
titres for the 1-Lf group at each time of bleeding. 

It is apparent from this table that 1 Lf of tetanus toxoid is, in general, a 
reasonably effective recall dose. This is indicated by the marked shift to higher 
titres four weeks after the recall dose, at which time only one person had 
<0.1 and 84 per cent had >1 unit per cc. of serum. Reflecting the same result 
is the sixfold increase in the geometric mean, from 0.6 to 3.7 units. The decline 


384 








2 


TETANUS ANTITOXIN TITRES 


Sept. 1951 


61 
60% 7 
20 € 

01 “LI . 


190 


sayy ulxoynuy 
JO URITY SaWOIy 





= 





SdIRIT Ulxo}IUYy 
jo uevopy JIIJIWOIr) 


‘ : id al ee poplin apap S 
ig | 1 re } ZI 1 
| t 2.2 ao et Oe URS - f° Bae 
g¢ | z b oF : £ 8 ay - 7 a 
uw | l L 01 I | i. ee 
9g | | I lon 1 ‘Ie lz “ae a | , 
| —-— YT 
5]210], | 001< | OO1>01< | OL | O1>T< ] 1 I>1'0< | 10] 1°0>10°0< | 10°0 | 10°0> | 
| | 
ASO(] VIVOAY A’Y-O] WALAY STIVAMALN] snonivA LV GNY s¥Oang Sa¥LI] NIXOLILNY dO NOLLNETaisiq 
il ATAVL 
19 I I 1Z L 4 | z 
89 “e o% |r ¥e 9 ge ‘it. o- | Z 
zL | o« ltl] ve lel ¢ 7 oe fs 
. i. 4 we: le Oi oe Lae * nc fo 
FL ea gy ZI ee 1 | o1 I z 
sos | oor< | oor >or< | or | or>1<] 1 | 1>10< | 1-0 | 1:0>10°0< | 10°0 | 10°0> 





















































| 


| 








sivai ¢ 
Siva Z | 


IvaA | 


SYIOM | 


0 


out |, 





sievad ¢ 


| 


sivaik Z% | 


Iva | 


SYIOM f 


0 





out], 





aSOQ TIVOAY AT] WALAY STVAMALN] SNOIEVA LV GNV AXOdAY SAALI[, NIXOLILNY AO NOILNAINLSIG] 


I ATAaVL 





CANADIAN JOURNAL OF PUBLIC HEALTH 


TABLE II 


Vol. 42 


CHANGE IN ANTITOXIN TITRES OVER 3-YEAR PERIOD FOLLOWING 1-LF RECALL DosE 


Number of Persons 3 Years after Recall Dose with 


Antitoxin Titres of 


Number of Persons 4 Weeks after Recall Dose with Antitoxin Titres of 
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in antitoxin level from this peak was sharp in the first year, amounting to approxi- 
mately 67 per cent. In the second year the loss was much slower and in the final 
year there was no detectable change. In spite of the antitoxin loss after the post- 
recall peak, the average antitoxin level was appreciably higher than it had been 
initially. 

Also evident from this table is the fact that there were two significant 
exceptions to the general trend. Both of these individuals (see discussion) had 
<0.01 unit initially. One did not respond at all and the second, whose titre rose 
to 0.1 unit four weeks after the recall dose, again showed < 0.01 unit at the end 
of one year. 

Table II supplements the information given in Table I by showing the titre 
of each individual at 4 weeks and 3 years after the 1-Lf recall dose, thus revealing 
the individual variation in antitoxin loss. 

Of the 56 individuals recorded in this table, 9, or 16 per cent, retained the 
titre achieved following the recall dose. The remainder showed varying degrees 
of antitoxin loss. However, apart from the two already mentioned, all had 
>0.1 unit and 25, or 44.5 per cent, had 1 unit or more. 


Group B (10 Lf) 


The results for this group of students who received a recall dose of 10 Lf 
are shown in Tables III and IV. 

The pronounced effect of the 10-Lf recall dose is shown in Table III by the 
fact that 4 weeks later all individuals had responded, including 4 who had 
<0.01 unit initially ; all but one had >1 unit; 68 per cent had >10 units; and the 
average antitoxin titre had increased nearly 30-fold, from 0.6 to 17.4 units. 

In the year following the recall dose, a marked loss of antitoxin, amounting 
to approximately 83 per cent, is apparent. In the second year the decline in titre 
was much less and in the third year it was slight. In spite of this fall in antitoxin 
level, the geometric mean stood at 1.9 at the end of 3 years as opposed to 0.6 
initially, all but one person (> 0.01 <0.1) had 0.1 unit, and 68 per cent had 
>1 unit. 

Table IV shows the titre at 4 weeks and 3 vears after the recall dose for 49 


persons of the 10-Lf group. The loss of antitoxin varies widely from person to 
person. 


DISCUSSION 


The results for these two groups may be compared in several ways. In 
terms of the early response, 84 per cent of Group A and 98 per cent of Group B 
had >1 unit of antitoxin four weeks after the recall dose, in contrast to 20 per 
cent and 21 per cent at this level beforehand (Tables I and III). The difference 
in degree of response is also reflected in the average titres before and after the 
recall dose. For Group A there was an increase from 0.6 to 3.7 units and for 
Group B from 0.6 to 17.4 units. In the previous report! it was noted that all of 
the 10-Lf group showed a response, whereas 11 of the 1-Lf group failed to do 
so. However, of these 11, 10 had very appreciable amounts of antitoxin initially. 

The decline in antitoxin levels was greater during the first year in Group B 
than in Group A, being 82 per cent in the former and 67 per cent in the latter. 
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Over the last two years of the study the proportionate decline was much slower 
in both groups and at the last test the individuals in Group A had on the average 
150 per cent of their initial antitoxin unitage and in Group B, 310 per cent. 

While the 1-Lf dose was, in general, remarkably effective, it was obviously 
inferior to the 10-Lf dose both in terms of the early response and the average 
antitoxin levels over the three-year period. Had similar results been obtained 
with diphtheria toxoid, one might, for various reasons, adopt the smaller dose 
for general use. In respect of tetanus, however, where treatment of the disease 
is less availing and the prognosis much graver, this would scarcely be justified, 
particularly when the two individuals of Group A whose final titres were <0.01 
unit are considered. One of these, T. E. L., starting with <0.01 unit, responded 
with a rise to 0.1 unit 4 weeks later, but this had returned to <0.01 by the end 
of the first year. The second, R. B. T., is more significant still in that he failed 
to respond at all, his titre remaining at <0.01 unit throughout the study. R. B. T. 
had served in the navy and his records showed a primary course of immunization 
with T.A.B.T. in 1941 and a recall dose in 1941 and 1943. Provided this 
record is accurate, the 1-Lf dose had failed to provoke a response in a previously 
inoculated subject who, within the limits of testing, needed protection. In order 
to verify this assumption for us, R. B. T., at our suggestion, took a 1-cc. dose 
of T.A.B.T. after the completion of the three-year test period. A serum sample 
obtained eight weeks later showed one unit of antitoxin per cc. This would seem 
to confirm his previous immunization since it is most unlikely that 1.0 cc. of 
T.A.B.T. as a primary stimulus would elicit this relatively high level of antitoxin. 
One might safely conjecture that the 1-Lf dose given three years previously had 
no influence on this result since it produced no response at that time. This 
strongly suggests that 1 Lf is not sufficient for recall purposes in all individuals 
and, in conjunction with the result for T. E. L., would seem to rule out this 
small dose for general recall purposes. Had 1 Lf of aluminium phosphate toxoid 
been used instead of fluid toxoid, it is most likely that the results in general 
would have been better and no failures would have been encountered. 

There is more reason for confidence where the 10-Lf dose is concerned. 
Admittedly, the number studied was not large and the possibility of exceptions 
to our findings cannot be ruled out, but all individuals responded, all had >0.01 
unit at the end of three years, and all but one had >0.1 unit. Thus it would seem 
reasonable to believe that a recall dose of 10 Lf of fluid toxoid given every three 
years would suffice to maintain protection against tetanus where the recom- 
mended primary course and first recall dose had been given. It is possible that 
less than 10 Lf, say 3 to 5 Lf, would have produced results equally acceptable 
for practical purposes. Likewise, it is possible that the three-year period could 
be considerably extended, especially in view of the standard practice of adminis- 
tering a stimulating dose of toxoid at the time of injury. The design of this 
study does not, of course, permit such conclusions to be drawn. In any case, it 
would seem preferable to maintain an adequate level of antitoxin at all times by 
an accepted series of booster doses rather than to place sole reliance on the 
efficacy of a dose at time of wounding. 

The incidence and degree of local and general reactions to the 1-Lf and 
10-Lf recall dose were discussed previously (1). Neither dose gave rise to 








Sept. 1951 TETANUS ANTITOXIN TITRES 389 


disturbing reactions. Present evidence indicates that with the highly purified 
product now generally in current use, reactions, both local and general, are less 
frequent and less marked. 

The findings of this study raise a question about the use of combined 
diphtheria and tetanus fluid toxoids. This product contains 40 Lf of diphtheria 
and 8 Lf of tetanus toxoid per cc. Thus 0.1 cc. containing 4 Lf of diphtheria 
toxoid, which has been shown to constitute, in general, an adequate recall dose for 
prophylaxis of diphtheria? contains slightly less than 1 Lf of tetanus toxoid which 
is, we believe, less than desirable for recall purposes. The administration of at least 
0.3 to 0.5 cc. and preferably 1.0 cc. of tetanus toxoid seems called for. This, in 
turn, would increase appreciably the Lfs of diphtheria toxoid and, until experi- 
ence with highly purified diphtheria toxoid proves otherwise, would necessitate 
screening the older school groups by means of the reaction test. The simplest 
and most effective way to meet this difficulty would be to increase the antigenicity 
of the tetanus element in the combined product either by a higher Lf content 
or the use of an adjuvant such as aluminium phosphate. These matters are being 
given serious consideration in these Laboratories. 


SUMMARY AND CONCLUSIONS 


1. Two groups of previously immunized persons were given 1 Lf and 
10 Lé of fluid tetanus toxoid respectively. Much more antitoxin was developed 
in response to the larger dose. 

2. The degree of antitoxin loss in the first year following the recall dose 
was greater in the 10-Lf group where higher titres had been reached, but higher 
levels of antitoxin were present in this group three years later. 

3. One Lf is an adequate stimulus in the great majority but two important 
exceptions were encountered. This dose therefore cannot be recommended for 
general recall-dose purposes. 

4. Ten Lf is an adequate stimulus as a recall dose. Given every three years, 
it should provide protection against tetanus. 
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THE SHORTAGE OF MEDICAL OFFICERS OF HEALTH 


ECENTLY Dr. C.-E. A. Winslow, editor of the American Journal of Public 


Health, presented the facts about the shortage of ere trained in public 
health in the United States! : 

“Dr. Haven Emerson’s studies for the Committee on Administrative Practice have 
indicated that there were recently some 1,200 physicians employed as full-time health officers 
in the local health services of the United States, with about 1,000 other physicians employed 
as health department medical administrators of various types, a total of 2,200 in all (not 
including state and federal staffs or those in nonofficial employment). 

“The nine schools of public health in the United States in the academic year 1949-1950 
had a total of 128 medical candidates from the United States for the M.P.H. degree, of 
whom 78 had already been in some form of public health service. The ten schools in 
operation during the year 1950-1951 had 102 such medical candidates for the M.P.H. degree, 
of whom 81 had already been in public health work. 


“It is reasonably clear that an average of some 115 graduates per year, of whom less 
than half are new recruits in the field, cannot possibly serve to meet a normal overturn 
in a staff of over 2,000 persons, even excluding demands from federal and state staffs and 
voluntary agencies .... Military demands are certain to deplete our present inadequate 
staff of public health officials .. . . If and when a properly framed bill for additional federal 
aid to the health program is enacted our present deficiencies will become intolerably acute.” 

Dr. Winslow has personal knowledge of the situation and speaks with 
authority. He suggests that one of the solutions may be to increase the number 
of people served by a local health unit, spreading the available number of 
physicians to cover the existing needs. “The Emerson overall figure of 1,200 
full-time health units to cover the United States .... actually corresponds to an 
average unit size of over 100,000 population. We suggest that the latter figure 
would be a far more realistic goal than 50,000 in most areas of the country ; and 
that a general decrease of smaller units outside the large cities would be 
profitably balanced by the development of relatively autonomous districts in 
the very large communities.” 

Dr. Winslow indicates that with a medical officer of health in charge of 
a district of 100,000 population for general overall administration and expert 
control of specifically medical problems, administration of districts within the 
1Editorial, Am. J. Pub. Health, 1951, 41:1001. 

390 














Sept. 1951 





EDITORIAL SECTION 391 





area could be profitably turned over to engineers, public health nurses, non- 
medical administrators, and others. 

The situation in the United States is, as Dr. Winslow points out, so urgent 
that action must be taken to meet temporarily the need. Dr. Winslow’s suggestion 
raises the question of the relationship of the medical officer of health to the 
community. The physician in charge of a population of 100,000 will of necessity 
be primarily an administrative officer. He cannot be in close personal relation- 
ship with the general practitioners of his community. The larger the health area, 
the more likely the practitioners are to consider the health department as apart 
from them and to think of it solely as a unit of government. Possibly the shortage 
of physicians in public health is due to this growing separation of the health 
department and the practising physician. The medical officer of health is a 
specialist in preventive medicine and public health. The strength of the health 
work in the community lies in the intimate relationship of the practising profes- 
sion and the health department. It is impossible to define the most appropriate 
size of a health unit in regard to population, since geographic considerations 
must be taken into account. Any situation which tends to separate the medical 
profession from the health department is a threat to effective public health work. 

In Canada, the situation is somewhat better. At the close of the war, a 
substantial number of physicians from the services received post-graduate train- 
ing in public health, and they are serving in administrative positions in Canada. 
In the past few years, the Western Provinces have been able to obtain physicians 
from Great Britain with public health training. However, the high income 
received in practice is most attractive to those graduating in medicine, and few 
are interested in postgraduate training in public health. The salaries paid medical 
officers of health are still too low. To avoid the situation which has developed 
in the United States in regard to the supply of public health physicians, municipal 
and county authorities must be convinced of the necessity of more adequate 
salaries for the medical officer and for the other members of the public health 
organization. Salaries are but part of the picture; there is a need also for a wider 
appreciation of the contribution which the physician can make in developing and 
directing an effective public health program in the community. 








Obituary 


GORDON PARK JACKSON, M.B., D.P.H. 


N AUGUST 14, Dr. Gordon Park Jackson, medical officer of health for 

the City of Toronto for twenty-two years, died suddenly at his summer 
home on Georgian Bay. 

Dr. Jackson was born at Elora, Ontario, and received his elementary and 
secondary school education in Toronto. He graduated in medicine from the 
University of Toronto in 1908, with the degree of Bachelor of Medicine. After 
completing an internship at the old Western Hospital in Montreal, he became 
medical superintendent in 1909. From 1910 to 1915 he was in private practice at 
Wroxeter, Ontario. In 1915 he was appointed school physician in Toronto, and 
two years later he enlisted in the Canadian Army Medical Corps. On his 
return from overseas service in 1919 he was appointed to the staff of the Depart- 
ment of Public Health of Toronto. He obtained the Diploma in Public Health 
from the University of Toronto in 1922. 

Dr. Jackson succeeded Dr. C. J. O. Hastings as medical officer of health for 
the City in 1929. During the years of Dr. Hastings’ administration, the health 
department had steadily expanded and its budgets reflected the increasing 
financial requirements. In the last few years of his administration, the strong 
hand of Dr. Hastings was severely tested in trying to maintain his estimates. 
When Dr. Jackson assumed the direction of the department, he almost at once 
was faced with the financial restrictions of the depression years. Reduction in 
staff and curtailment of funds was the continuous order for almost a decade. 
Few men in public health in Canada have carried a heavier responsibility or 
worked harder to maintain the essential organization. World War II made 
further demands and reduced his senior staff. Thus the twenty-two years of 
Dr. Jackson’s administration included ten years of continuous struggle to main- 
tain the department during the country’s financial crisis; the war years, with 
all their problems; and the post-war years, in which he strove to obtain adequate 
budgets to make possible the addition of urgently needed staff. Throughout his 
long term of office he gave his best and stood loyally by his staff. When convinced 
that he was right, he strove fearlessly to achieve his recommendations, although 
he knew well the difficulties which arise when municipal authorities and news- 
papers are not in agreement with departmental policies. He had the satisfaction 
of knowing that the department ranked with the best on the continent. 

Dr. Jackson was president of the recently organized Ontario Public Health 
Association, which enlarged the former Ontario Health Officers Association to 
include all public health personnel, and had a leading part in its formation. At 
the annual meeting of the Canadian Public Association in Montreal last May, he 
was named president-elect, and during the past months he had been giving 
thought to plans for the Association’s 1953 meeting, which will be held in the 
city he served long and faithfully. 
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Letter to the Editor 





POLIOMYELITIS AND INOCULATIONS 


IT IS INTERESTING in retrospect to view the 
many changes that have taken place in the 
practice of medicine over the last thirty years, 
to recall the procedures of yesterday that are 
no longer tenable today, and to ponder the 
improved techniques in dealing with the many 
problems that have developed throughout 
time. In the main, we are conversant with 
much that has been problematical from a 
pathological standpoint. We have understood 
cause and effect, but all too frequently are 
at a loss to know what to do and use in 
treatment. We resort to the time-honored 
course of “supporting the patient, and treat- 
ing symptoms as they arise”. 

Acute anterior poliomyelitis has constituted 
a problem of many years’ standing. We know 
considerable about it, and there is much we 
have to learn. The mode of transmission is 
still something of a mystery, there are equal 
claims for inhalation and ingestion. The re- 
servoir is unknown. The onset of the disease 
permits a wide excursion into the field of 
differential diagnosis for those who have no 
laboratory aid. We are advised that immune 
globulin (from recovered patients) will abort 
or modify the disease if given to the sufferer 
prior to the onset of paralysis, but who is to 
tell if dealing is with poliomyelitis following 
early examination. It might be this, it might 
be that, it might be poliomyelitis. Examina- 
tion of the spinal fluid will alone disclose, 
and this is done usually as a confirmatory 
measure in an already existing diagnosis. 

We deal with a veritable jig-saw puzzle, 
many of the pieces of which are lost for the 
moment. When found, these pieces must con- 
form to very definite shape if they are to 
serve to complete the picture. Nothing is 
gained and time is consumed in attempting to 
place pieces that obviously do not belong. 

Recently we are advised that the con- 
ferring of immunity, the removal of tonsils 
and adenoids, the extraction of teeth, the 
administration of penicillin and other anti- 
biotics parenterally, predispose children and 
young adults to acute anterior poliomyelitis, 
if the inoculation, operation, or adminis- 
tration be undertaken in the seasonal inci- 
dence and in the face of an unusual incidence 


of the disease. Further, the relationship sup- 
posed to be existing between the operative 
procedures and the possible onset of polio- 
myelitis is limited in time to one month. An- 
other and most remarkable observation is 
that in the event of an attack of the disease 
attributable in any way to prior immunizing 
procedures, etc., followed by paralysis, the 
muscle or group of muscles into which the 
inoculation took place have been noted to be 
the one or the ones affected. 

This comparatively recent information 
emanating from Australia, Great Britain and, 
by guarded confirmation, from the United 
States, is, to say the least, most disturbing, 
and gives rise to the question as to what our 
practices are to be, and more especially what 
harm we have been responsible for in the 
past. 

It has in the main been regarded that 
small men in small places should not express 
too openly opinions formed as the result of 
experience and observation in the actual field, 
and as Shakespeare has said, “If I for my 
opinion bleed, opinion shall be surgeon to my 
hurt, and keep me on the side where still I 
am.” 

In our procedures and practices in the 
public health field we have been guided, and 
are guided, by those who probe the depths of 
immunizing problems, and who have the 
faculty and facility to light our path. We 
have always been well and rationally guided. 

In the Public Health Department of the 
City of Calgary we are carrying along our 
immunizing program as usual. We intend to 
so do. We have read and reread a number of 
articles advising postponement of immunizing 
and other measures during the months of 
June to October (the seasonal incidence of 
poliomyelitis) and frankly can see no good 
reason for such postponement. 

The word of caution is always welcome in 
the conduct of our activities, and will receive 
the utmost in attention when such caution 
and advice are based on indisputable knowl- 
edge and finding, but the isolated observation 
of any one individual, with the noting that 
of 300 odd cases of poliomyelitis, 61 had been 
immunized against diphtheria or whooping 
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cough or both, within one year of contracting 
the disease, absolutely proves nothing, and 
cannot be regarded as anything but coinci- 
dental, if that. It is suggested from Great 
Britain that if the practice of intramuscular 
inoculation be discontinued, the subdermal 
route be substituted, and children be immun- 
ized in the very early months, susceptibility 
to the disease will be markedly decreased 
with lessened danger of paralysis at the site 
aforementioned. Why, and more to the point, 
How? 


The inference of these several articles 
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certainly introduces the thought that the 
antigen, penicillin, etc., are contaminated with 
the virus of poliomyelitis, and if such is so 
(and we are assured that it is not so) then 
we stand condemned by our actions and 
practice in the past. However, its not being 
so would serve to stress the lack of wisdom 
in giving voice to wrongful, premature, ill- 
conceived and out-and-out damaging report 
on such slender premise. 

W. H. Hut, M.D., C.M., D.P.H., 

Medical Officer of Health, 

Calgary, Alberta. 


INDUSTRIAL HYGIENE ABSTRACTS* 


Human Relations and Accident Prevention 


IN SPITE OF widespread recognition of the 
role taken by the human factor in the causa- 
tion of accidents, and the many educational 
devices which seek to control it, it is still true 
that the great majority of accidents are due 
to personal reactions. The disposition there- 
fore of safety problems must take into con- 
sideration any emotional disorders. It in- 
volves skill in eliciting the facts, judgment in 
weighing all possible contributing causes, and 
a knowledge of which first-aid, remedial or 
referral techniques to apply. 


In this article the author indicates the 
necessity for safety engineers to join with 
industrial physicians in broadening their 
understanding of the psychological principles 
underlying human motivation on the job. He 
first outlines certain basic needs and wants 
common to everyone—security, opportunity, 
physical and mental health, recognition, satis- 
fying social relationships, recreation and a 
happy family life. A worker’s efforts to 
realize these fundamental biopsychic needs 
produce various feelings and attitudes which 
must be considered in relation to over-all 
efficiency and accident prevention. The author 
defines the terms worry, fear, anxiety and 
nervous tension, and in each case indicates 
when their function becomes harmful. Evi- 
dence is quoted from medical literature to 
show the human factor as the underlying 


*Prepared by Margaret H. Wilton, Division 
of Industrial Hygiene, Department of Health 
of Ontario, Toronto. 


cause of most complaints, personnel problems 
and accidents. It is important that industry 
take interest in this subject, and the modern 
safety engineer should be able to appreciate 
the degree of satisfaction experienced by the 
individual with regard to these needs. 

The safety engineer should also be trained 
to recognize and institute proper treatment 
procedures for those workers showing early 
manifestations of emotional strain and ten- 
sion which could lead to illness and accident; 
i.e, he must be alert to the “pre-accident 
personality.” Some of the common evidences 
of increased worry and tension are outlined 
under the following headings: appearance, 
habits, attitudes, feelings and emotions, and 
general behaviour. 

Reference is made also to two further 
approaches to personality function and an- 
alysis, with which the safety director should 
be familiar: (1) the degree and direction of 
somatotonic qualities of temperament pos- 
sessed by the individual, and (2) a study of 
case-history background with special emphasis 
on the degree of family unity and closeness 
to parents which was experienced by him in 
his childhood and pre-employment years. In 
one instance, of workers who had repeated 
accidents, 60 per cent showed a bitter, re- 
sentful attitude toward their parents and 
educators. 

The treatment necessarily involves more 
than mere safety instruction. In the author’s 
opinion all employees who show evidence of 
“pre-accident personality” should have the 
benefit of counseling in the fullest meaning of 
the term, with all its diagnostic, therapeutic, 
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and preventive potentialities for helping both 
the individual and his employer. 


Leonard E. Himler, Indust. Med. & Surg., 
1951, 20: 121. 


Drinking Patterns of an Occupational 
Group: Domestic Servants 


IN THIS ARTICLE the authors describe a 
pilot study conducted to determine possible 
relationship between the use of alcoholic 
beverages by certain categories of persons 
and the specific occupations in which they 
are employed. The data for the report were 
gathered in conjunction with a more general 
study of a group of women engaged in 
domestic service in a New England city. 
They were examined in terms of social 
characteristics of the group and character- 
istics of the occupation itself. Details are 
presented and discussed. 

Comparison of the data on motivations for 
drinking by the domestic servants in this 
group, with the expectancies suggested by 
similar data on a group of the general popu- 
lation, shows that the expected relationship 
between social and individual reasons for 
drinking and frequency of drinking occurs; 
that expected differences do not appear with 
respect to age grouping; and that the most 
distinctive group of domestics with respect to 
motivation consists of those citing medicinal 
along with social reasons for drinking, who 
are predominantly infrequent drinkers and 
older in age. 

This exploratory study suggests that cer- 
tain factors related to the occupation of 
domestic service may result in a higher inci- 
dence of drinking, more frequent drinking, 
and greater use of distilled beverages than 
among the general population. There are, 
however, no indications that this group of 
women is weighted with individuals for 
whom drinking constitutes a problem. 

In the authors’ opinion the data thus ac- 
quired will become more meaningful when 
they can be considered in the light of the 
findings of a more intensive study of the 
domestic service group and when these can 
be compared with studies of other occupa- 
tional groups. Their real significance will be 
assayed only when they have been integrated 
into the findings of the broad survey of 
drinking behavior in the United States. 


Robert Straus and Miriam T. Winter- 


bottom, Quart. J. Studies on Alcohol, 1949, 
10: 441. 
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Fatalities from Hydrogen Sulfide in Wells 


IN THIS ARTICLE the authors present details 
of a tragic incident which drew attention to 
the serious toxicity of hydrogen sulfide. The 
victims of the accident were three men who 
undertook to clean a well that was part of the 
water supply of a vegetable-packing plant in 
the Everglades near Lake Okeeshobee in 
Florida. The well had been sunk about 20 ft. 
in the muck. The first laborer who went 
down collapsed after a few minutes. Two 
others who attempted rescue also collapsed. 
None recovered. 


In each case the primary cause of death 
was given as drowning. In the absence of 
autopsies it was impossible to estimate what 
part hydrogen sulfide had played in the 
causation of the deaths; it is known, how- 
ever, that hydrogen sulfide has a paralytic 
action on the respiratory centre. 


In a combined investigation made by the 
Florida Industrial Commission and the State 
Board of Health, an attempt was made to 
reproduce conditions prevailing at the time 
of the accident. The hydrogen-sulfide content 
was tested at various levels by means of an 
M.S.A. type of hydrogen-sulfide detector. The 
results were as follows: at 18 ft. level below 
surface the hydrogen sulfide content was 
250 p.p.m., at 8 ft. it was 220 p.p.m., and at 
1 ft. it was 220 p.p.m. In the authors’ opinion 
it is quite likely that the concentrations pre- 
vailing at the time of the accident were 
higher than those during the test. The mud 
at the bottom of the well was being actively 
disturbed by shoveling whereas during the 
test period this was not the case. 


In order to prevent similar accidents, the 
following safety precautions to use in clea: - 
ing dug wells were adopted: 

1. Be sure the well curbing on top and 
in the well is substantial to prevent collapse 
and possible burying of any one working at 
the bottom of the well. 

2. Secure a power ventilator (similar to 
that used by telephone companies to ventilate 
manholes) with sufficient tubing to reach 
within 3 ft. (about 90 cm.) of the bottom of 
the well. Place the discharge end of the 
tubing in the well and blow air into the well 
for at least 15 minutes before attempting to 
enter the well. 

3. Keep the ventilator running as long as 
any one is in the well. 

4. A winch of sufficient strength should be 
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provided or man-power enough on the sur- should be used to hoist material from the 

face to pull a man out if necessary. well. The bucket should not be overloaded 
5. The person entering the well should be at any time. The cleaner in the well should 

provided with a lifeline (good grade manila stand to one side while the bucket is being 

rope not less than %4 in. (12.5 mm.) in dia- either hoisted or lowered. The bucket should 

meter tied securely around the chest under be hoisted slowly. 

the arm pits), the surface end of the life- 7. In any case, should the cleaner notice 

line to be secured to some substantial object dizziness or difficulty in breathing, he should 

on the surface. The lifeline should not be immediately come to the surface. 

removed from the body until the person is John M. McDonald and A. P. McIntosh, 


out of the well. Arch. Indust. Hyg. & Occup. Med., 1951, 
6. A bucket with a properly secured bail 3: 445. 


EMPLOYMENT SERVICE 


Public Health Nurses—Applications are invited for qualified public health 
nurses for appointment to Simcoe County Health Unit. Consideration will be 
given for experience and qualifications. Generalized service, Blue Cross 
Hospitalization available, Workmen’s Compensation, cumulative sick leave, 
one month’s holiday after one year’s service, liberal car allowance. Apply to 
Mr. J. R. Coleman, Secretary-Treasurer, Court House, Barrie, Ontario. 6/ 


Sanitary Inspector—Applications are invited for a qualified sanitary inspector 
for appointment to Simcoe County Health Unit. Basic salary $2,200. with con- 
sideration given for experience and qualifications. Blue Cross Hospitalization, 
Workmen’s Compensation, cumulative sick leave, one month's holiday after 
one year's service, liberal transportation allowance. Apply to Mr. J. R. Coleman, 
Secretary-Treasurer, Court House, Barrie, Ontario. 


Northumberland—Durham Health Unit invites applications from qualified 
public health nurses to fill vacancies following the marriage of six staff nurses 
during the past year. Generalized program in towns and rural areas provides 
experience in all phases of public health. Salary schedule $2,200 - $2,900; 
consideration for experience in determining initial salary; annual increment 
$100; car provided or car allowance. Enquiries to Dr. C. W. MacCharles, 
Director, Northumberland—Durham Health Unit, Cobourg, Ontario. 


Wanted: By City of Toronto, Department of Public Health. Qualified public 
health nurses for a generalized public health nursing service. Salary $2,713. 
with yearly increases to $3,130. per annum. Five-day week. Sick leave and 


pension plan benefits. Apply Department of Personnel, Room 320, City Hall, 
Toronto. 


Wanted: Department of Bacteriology and Immunology, University of British 
Columbia. Several vacancies for bacteriologists with proven capacity for teach- 
ing and research. Excellent new quarters and facilities. Rank and salary accord- 
ing to experience, ranging from $2,800. for an instructor to $6,500. for a full 
professor (if with medical qualifications). Write to Dr. C. E. Dolman, Head, 


Department of Bacteriology and Immunology, University of British Columbia, 
Vancouver, B.C. 





Public Health Nurse required by York County Health Unit in a generalized 
program. Proximity to Toronto permits possibilities of urban living conditions 
combined with rural work. Car provided. Health and Accident Prevention and 


other attractive working conditions. Write to Dr. R. M. King, York County 
Health Unit, Newmarket, Ontario. 8 





